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(57)Abstract: 

PURPOSE: To provide a semiconductor storage device 
which is lessened in stress to a non-selective 
ferroelectric capacitor keeping high in degree of 
integration. 

CONSTITUTION: Address selection circuits turned 
common by allotting common addresses are provided to 
the second addresis selection line PL1 and the like of 
auxiliary block memory circuits, and when a first address 
selection line WB1 1 and the like are put in a selective 
state to turn a first switch device ON, one out of the 
second address selection lines is put in a selective state 
to apply a voltage so as to polarize a ferroelectric 
capacitor. A non-selective potential is so set as to make 
a voltage applied to the rest of the second address 




selection lines half as high as a voltage applied to the selected ferroelectric capacitor, and a 
non-selective potential is given to the second address selection lines so as to make a voltage 
applied to the ferroelectric capacitor equal to zero when the first address selection lines are 
put in a non-selective state to turn the first switch device in an OFF state. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About a semiconductor memory, especially this invention is used for the thing 

using a ferroelectric capacitor, and relates to effective technology. 

[0002] 

[Description of the Prior Art] There is a semiconductor device which formed two or more ferroelectric 
capacitors (capacitor) to one switching device for high integration etc. as shown in drawing 32 . There is 
JP,4-901 89, A about such a semiconductor device. 
[0003] 

[Problem(s) to be Solved by the Invention] if the invention-in-this-application person had, when two or 
more ferroelectric capacitors were formed to one switching device as mentioned above, it actually found 
out that there were many various problems which must be solved in stress to the ferroelectric capacitor 
of not choosing [ which is produced inevitably ], upper circuitry, upper layout, etc. accompanying 
[ carry out writing / reading appearance and ] actuation. 

[0004] The purpose of this invention is to offer the semiconductor memory which made the stress to a 
non-choosing ferroelectric capacitor mitigate, attaining substantial high integration. Other purposes of 
this invention are to offer the semiconductor memory which realized stabilization of operation, attaining 
high integration. The other purposes and the new feature will become clear from description and the 
accompanying drawing of this specification along [ said ] this invention. 
[0005] 

[Means for Solving the Problem] It will be as follows if an outline of a typical thing is briefly explained 
among invention indicated in this application. Namely, the 1st switching device by which a control 
terminal was connected to the 1st address selection line, An electrode is connected common [ while ] to 
an end side of this 1st switching device. It has a subblock storage circuit which consists an electrode of 
another side which is superficially located in a line, is arranged and becomes so that it may intersect 
perpendicularly to an electrode of a method of up Norikazu of plurality which comes to form a 
ferroelectric capacitor in an intersection of two electrodes as 2nd address selection line. The address 
different, respectively is assigned to the 1st address selection line of each ** block store circuit. An 
address selection circuit which assigned the address respectively common to the 2nd address selection 
line of a subblock storage circuit which consists of the above-mentioned plurality, and was 
communalized is prepared. Voltage which changes into a selection condition one in the 2nd address 
selection line which consists of plurality when it changes the 1st address selection line into a selection 
condition and the 1 st switching device is made into an ON state, and polarization produces in a 
ferroelectric capacitor is given. It is made non-choosing potential of voltage which joins a ferroelectric 
capacitor with which voltage which joins a ferroelectric capacitor was chosen as the 2nd remaining 
address selection lines which becomes half mostly. When it changes the 1st address selection line into a 
condition of not choosing and the 1st switching device is made into an OFF state, non-choosing 
potential from which voltage which joins a ferroelectric capacitor is set to about 0 is given to the 2nd 
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address selection line which consists of plurality. 
[0006] 

[Function] Carrying out densification of the ferroelectric capacitor as much as possible, and attaining 
high integration to the 2nd address selection line which constitutes the electrode of another side of the 
ferroelectric capacitor arranged at high density, according to the above-mentioned means, since one 
selection circuitry can be prepared to two or more, since voltage does not join the ferroelectric capacitor 
of the subblock storage circuit corresponding to a non-choosing switching device, the stress to these 
dielectrics capacitor can be reduced sharply. 
[0007] 

[Means for Solving the Problem] It will be as follows if an outline of others and a typical thing is briefly 
explained among invention indicated in this application. That is, when the 1st switching device of a 
subblock storage circuit where the above-mentioned ferroelectric capacitor was communalized for 
while, and the 2nd switching device prepares and corresponds to an electrode side is an ON state and the 
1st switching device of a subblock storage circuit corresponding to an OFF state is an OFF state, it is 
made an ON state and the same potential as potential of the 2nd selection line at the time of un-choosing 
is given. 
[0008] 

[Function] According to the above-mentioned means, the stress to the ferroelectric capacitor of the 
subblock storage circuit corresponding to a non-choosing switching device can be reduced efficiently. 
[0009] 

[Means for Solving the Problem] It will be as follows if an outline of others and a typical thing is briefly 
explained among invention indicated in this application. Namely, precharge voltage of voltage which 
polarization produces in a ferroelectric capacitor through the 1st switching device which becomes half 
mostly is given to that un-choosing is supposed among subblock storage circuits which consist of the 
above-mentioned plurality. The 1st switching device of a subblock storage circuit chosen after this 
precharge actuation is made into an ON state. Voltage from which polarization produces one in the 2nd 
address selection line which consists of plurality in a ferroelectric capacitor which were chosen by 
changing into a selection condition is given. It is made non-choosing potential of voltage which joins a 
ferroelectric capacitor with which voltage which joins a ferroelectric capacitor was chosen as the 2nd 
remaining address selection lines which becomes half mostly. 
[0010] 

[Function] According to the above-mentioned means, the stress to the ferroelectric capacitor of the 
subblock storage circuit corresponding to a non-choosing switching device can be reduced sharply, 
attaining communalization of the 2nd address selection line of a subblock by the easy configuration. 
[0011] 

[Means for Solving the Problem] It will be as follows if an outline of others and a typical thing is briefly 
explained among invention indicated in this application. That is, the memory cell array section with a 
memory cell which consists of one switching device and one ferroelectric capacitor is made to put side 
by side, an electrode of a method of up Norikazu is omitted in this memory cell array section, an 
electrode of another side of a dummy corresponding to the 2nd selection line is prepared, and a layout 
pattern of the 2nd selection line considers as the same configuration as it of the above-mentioned 
subblock storage circuit. 
[0012] 

[Function] Having storage block of a configuration of differing according to the above-mentioned 
means, fluctuation of the pattern size by the roughness and fineness of the electrode of another side of a 
capacitor can be prevented, and a margin of operation can be secured. 
[0013] 

[Example] a part of one example of the semiconductor memory applied to this invention at drawing 2 — 
a block diagram shows — having ~ a part of remainder [ drawing 3 ] — the block diagram is shown. In 
order to clarify relation with drawing 3 , drawing 3 is overlapped in part and it is drawn on drawing 2 . 
Each circuit block and circuit element of this drawing are formed on one semiconductor substrate like 
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single crystal silicon of the manufacturing technology of a well-known semiconductor integrated circuit. 
In this application, MOSFET uses in the sense of an insulated gate field effect transistor (IGFET). 
[0014] it shall operate by data carrying out writing / reading appearance of the semiconductor memory 
of this example in a 8-bit unit As for the memory array section, 2x8 memory block is shown as a 
representative. That is, eight memory block is prepared in a longitudinal direction, and two memory 
block is prepared in a lengthwise direction. Eight memory block arranged in the above-mentioned 
longitudinal direction is prepared corresponding to eight data terminal DIO-1 thru/or DIO-8. The circuit 
corresponding to two of memory block of it is shown in instantiation as a representative by this drawing. 

[0015] One memory block is divided into two submemory-block store circuits SBLl and SBL2 as 
shown in memory block BL1 1. Two or more unit store circuits which consist of one switch 
MOSFETT1 1, ferroelectric capacitors Q2 and Q10 kicked ** (this drawing two pieces) to it, and a 
switch MOSFETT21 formed for stress prevention are established in one subblock storage circuit SBLl . 
[ two or more ] That is, eight unit store circuits are prepared corresponding to the main data lines D1-D8 
which consist of eight. 

[0016] In one subblock storage circuit SBLl, the data line of dl-d8 is formed corresponding to eight 
switches MOSFET represented by MOSFETT1 1 by which the gate was connected in common to the 
WORD block line WB1 1 which is the 1st address selection line. These data lines dl-d8 constitute the 
above-mentioned ferroelectric capacitors Q1-Q8 which are mentioned later, arid one electrode of Q9- 
Q16. In this example, the switch MOSFET for the stress prevention represented by the above 
MOSFETT21 is formed in the other end of the above-mentioned data lines dl-d8, and it connects with 
the stress prevention voltage supply line SD 1. The electrode PI 1 of another side for constituting the 
above-mentioned ferroelectric capacitors Q1-Q8 is formed in common. This electrode PI 1 is arranged 
so that it may intersect perpendicularly with the above-mentioned data lines dl-d8 as 2nd address 
selection line. An electrode P12 is arranged together with the above-mentioned electrode PI 1 
corresponding to other ferroelectric capacitors Q9-Q16. 

[0017] Corresponding to eight switches MOSFET represented by MOSFETT12 by which the gate was 
connected in common to the WORD block line WB12 which is the 1st address selection line like the 
above also in the subblock storage circuit SBL2 of another side which constitutes the above-mentioned 
memory block BL1, the data line of dl' - d8' is formed. Data-line dl' of these plurality - d8* constitute 
the above-mentioned ferroelectric capacitors ql -q8 which are mentioned later, and one electrode of q9- 
ql6. In this example, the switch MOSFET for the stress prevention represented by the above 
MOSFETT22 is formed in the other end of above-mentioned data-line dl' - d8', and it connects with the 
above-mentioned stress prevention voltage supply line SD 1. The electrode PI 2 of another side for 
constituting the above-mentioned ferroelectric capacitors ql-q8 is formed in common. This electrode 
P12 is arranged together with other address selection lines P22 which constitute other ferroelectric 
capacitors q9-ql6 so that it may intersect perpendicularly with above-mentioned data-line dl' - d8 f as 
2nd address selection line. 

[0018] That is, as for memory block BL1, the two above-mentioned subblock storage circuits SBLl arid 
SBL2 are arranged at a vertical symmetry target on both sides of the stress prevention voltage supply 
line SD L Especially the electrodes PI 1 and P12 and the address assignment of P21 and P22 that are the 
2nd address selection line in order to make a substantial wire length the same mutually, although not 
restricted are assigned like 1 and 2 sequentially from a top rather than are symmetrical with the upper 
and lower sides. 

[0019] The above-mentioned ferroelectric capacitor Ql grade constitutes one memory cell from itself, 
and can form two electrodes dl and PI 1 grade as mentioned above only by arranging so that it may 
intersect perpendicularly on both sides of a ferroelectric. That is, an electrode dl and an electrode PI 1 
are formed in a different layer, it is the location where two electrodes crossed, and a capacitor can be 
formed in high density when a ferroelectric is prepared in the layer between two electrodes. However, 
considering the address selection circuit for memory access, even if it arranges only a memory cell to 
high density, it is meaningless, if it is not what was able to take the adjustment on a layout with an 
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address selection circuit, it learns, and it is **. That is, considering a store circuit, adjustment is 
indispensable to the geometric element [ circuit / which sometimes performs the selection with a 
memory array / address selection ] arrangement on a semiconductor substrate. The adjustment of an 
address selection circuit and a memory array is bad, when the degree of integration of an address 
selection circuit is lower than the degree of integration of a memory array, the degree of integration of a 
semiconductor memory will be ** (ed) by the degree of integration of an address selection circuit, and 
will become things, and high integration will be restricted. 

[0020] In this example, to the above-mentioned subblock storage circuits SBL1 and SBL2, the same 
address as the electrodes P I 1 and P12 which are the 2nd address selection line is assigned, and it 
connects with the common plate PL 1. The address same similarly as the electrodes P21 and P22 which 
are the 2nd address selection line of another side is assigned, and it connects with the common plate PL 
2. And common plate line driver PL-DV1 as an address selection circuit is formed to these common 
plates PL1 and PL2. 

[0021] By considering as such a configuration, common plate line driver PL-DV can be formed with a 
twice [ about ] as many big pitch as this to the pitch of the electrodes P11-P22 of another side which is 
the 2nd address selection line substantially, and can take the adjustment of the memory array section and 
an address selection circuit. 

[0022] Also in the memory block BL21 shown as other representatives, it considers as the same 
configuration as the above. And in this drawing, the memory block BL18 and BL28 shown as a black 
box by the dotted line and other memory block omitted in the meantime are considered as the same 
configuration. The electrode PI 1 grade of another side of the ferroelectric capacitor as an address 
selection line of the above 2nd constitutes the electrode of another side of the ferroelectric capacitor as a 
memory cell contained in other memory-block selection-circuitry BL18 grades to which it was extended 
in the longitudinal direction as it is, and the same address was assigned. 

[0023] Y selector YSW-1 chooses that [ one ] from the above-mentioned main data lines D1-D8, and it 
connects it to a common data line. Data terminal DIO-1 is prepared in this common data line at above- 
mentioned writing / readout-circuitry RWC1. In addition, in order for the above-mentioned Y selector 
YSW-1 to make this stress mitigate to a non-choosing memory cell, the switch MOSFET which writes 
in also to the main data line for un-choosing (read-out), and supplies voltage Vo / 2 of the one half of 
voltage Vo is added. 

[0024] Y selection of the same configuration as the above, and writing/readout circuitry are prepared 
also to remaining seven data terminal DIO-2-DIO-8. It is shown as a representative, and the Y selection 
7, and the writing / readout-circuitry RWC7 corresponding to data terminal DIO-7 of them is omitted, 
and other circuits' is in this drawing. 

[0025] As for the word line (common plate line PL1 grade) which is the word line (block selection line 
WB1 1 grade) and the 2nd address selection line which are the 1st address selection line of memory 
block of the above-mentioned memory array section, the potential of selection / not choosing is given by 
decoder WB-DEC and PL-DEC, respectively. X system address signal XA is incorporated by the 
address latch circuit XAL through an address buffer XAB. Above-mentioned decoder WB-DEC and PL- 
DEC decode the address signal incorporated by the address latch circuit XAL, and form selection / non- 
selection signal of the 1st address selection line and the 2nd address selection line corresponding to a 
series of operating sequences. 

[0026] Switch control of each switch MOSFET of above-mentioned Y selector YSW-l-YSW-8 is 
carried out by the Y decoder YDEC. Y system address signal YA is incorporated by the address latch 
circuit YAL through an address buffer YAB. The Y decoder YDEC decodes the address signal 
incorporated by the address latch circuit YAL, it connects with writing / readout-circuitry RWC, and the 
one selected data line supplies bias voltage Vo / 2 to remaining seven non-select data lines. 
[0027] a control circuit CONT - supply voltage Vcc - writing in - half voltage Vo - writing -- 
writing / reading appearance is carried out to the output of ****** Vo / 2, and timing signal phi etc. is 
formed corresponding to signal R/W. In addition, a chip selection signal/CE, and the high voltage for 
compulsive refresh processing (or polling processing) that is not illustrated are supplied if needed. 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/16/2004 



Page 5 of 21 



Moreover, when adding block access actuation and an automatic write-in verify function, the logical 
circuit for the sequence control is prepared. 

[0028] Layout pattern drawing of one example of memory block in the semiconductor memory 
concerning this invention is shown in drawing 1 . The example from which one memory block was 
divided into two subblpck storage circuits divided up and down is shown, and this drawing supports 
mostly one memory block of above-mentioned drawing 2 . 

[0029] The difference between the configuration element of memory block of drawing 2 and the 
configuration element of memory block shown in drawing 1 is explained below. Each ** block store 
circuit of memory block of drawing 2 One switch MOSFET for stress prevention combined with one 
switch MOSFET and stress prevention voltage supply line which were combined with the 1st address 
selection line As opposed to being constituted by the unit store circuit containing two ferroelectric 
capacitors connected between each above-mentioned switch MOSFET One switch MOSFET on which 
the subblock storage circuit of memory block of drawing 1 was connected to the 1st address selection 
line It is constituted by the unit store circuit containing four ferroelectric capacitors connected between 
one switch MOSFET for stress prevention combined with the stress prevention voltage supply line, and 
each above-mentioned switch MOSFET. Furthermore, memory block of drawing 1 is constituted by the 
six main data lines to memory block of drawing 2 being constituted by the eight main data lines. 
Moreover, in drawing 1 , four common plate drivers are prepared to one memory block corresponding to 
the unit store circuit of each ** block store circuit of memory block containing four ferroelectric 
capacitors. 

[0030] In this drawing, the electrodes PI 1-P41 as the data line which constitutes the subblock storage 
circuit SLB 1 of the bottom connected with the main data lines D1-D6 shown in the lengthwise direction 
by the dotted line through the switch MOSFETT1 1 grade formed so that it might lap with it, and 2nd 
address selection line arranged so that it may intersect perpendicularly with these are formed. The gate 
of the above-mentioned switch MOSFETT1 1 grade is constituted in one with the WORD block 
line WB1 1. As for the subblock storage circuit SBL1 of this example, the example in which four 
ferroelectric capacitors are formed to one switch MOSFETT1 1 grade is shown. 

[0031] Although not restricted especially, the WORD block selection line WB1 1 is the wiring layer of 
the 1st layer, for example, consists of polish recon layers, the data line in the subblock storage circuit 
SBL1 connected through switch MOSFETT1 1 grade, it, and rectangular **** - the plate electrodes 
PI 1-P41 made like are formed of the metal wiring layer which consists of a two-layer eye and a wiring 
layer of the 3rd layer, and consists of platinum, respectively so that it may mention later. The switch 
MOSFETT21 grade for stress prevention is prepared in the other end of the data line in the above- 
mentioned subblock storage circuit SBL1, and it connects with the above-mentioned stress prevention 
voltage supply line SD 1. The gate of the switch MOSFETT21 grade of the above-mentioned stress 
prevention is connected to the data block line DB1 1 . 

[0032] The lower subblock storage circuit SBL2 is symmetrically formed to the above-mentioned stress 
prevention voltage supply line SD 1. That is, the above-mentioned voltage supply line SD 1 for stress 
prevention is adjoined, the switch MOSFETT22 grade for stress prevention is prepared, and the gate is 
connected to the data block line DB12. The electrodes P12-P42 as the data line which constitutes the 
subblock storage circuit SBL2 of the bottom connected with the main data lines D1-D6 shown in the 
above-mentioned lengthwise direction by the dotted line through the switch MOSFETT12 grade formed 
so that it might lap with it, and 2nd address selection line arranged so that it may intersect 
perpendicularly with these are formed. And the gate of the above-mentioned switch MOSFETT12 grade 
established in the data-line bottom is constituted in one with the WORD block selection line WB12. 
Although only one memory block is shown in this drawing, other memory block is prepared so that the 
WORD block line may adjoin the above-mentioned WORD block line WB1 1 or WB12 and may be 
arranged, and is arranged at a vertical symmetry target to the contact train of the main data line and the 
switch MOSFET corresponding to it. By such symmetry arrangement, the number of KONTOKUTO 
can arrange a memory array efficiently few. 

[0033] this an example - * * - the above - secondary - block storage - a circuit - SBL - two - 
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an electrode ~ P - 12 - P - 42 - a driver - a side - setting - a lengthwise direction - extending 
having connection - wiring - PL - one - ' - PL - four - 1 - minding - common - a plate -- a line -r 
PL - one - PL -- four - connecting -- having . Although this connection wiring PL1' - especially PL4' 
are not restricted, the 4th layer wiring is used, for example, let them be a metal wiring layer like the 

aluminum. . 
[0034] The four above-mentioned common plate lines are divided into 2 sets, the common plate lines 
PL1 and PL2 and the common plate lines PL3 and PL4, and are arranged. The common plate lines PL1 
and PL2 are combined with electrodes PI 1 and P12 and electrodes P21 and P22, respectively, and the 
common plate lines PL3 and PL4 are combined with electrodes P31 and P32 and electrodes P41 and P42 
in common, respectively. The output signal of common plate line driver PL-DV1 arranged at the bottom 
and PL-DV2 is told to electrodes PI 1 and P12 and electrodes P21 and P22 through the common plate 
lines PL1 and PL2 constituted by the wiring layer of the 5th layer. Similarly, it is divided into 2 sets and 
the output signal of common plate line driver PL-DV3 arranged at the bottom and PL-DV4 is told to 
other electrodes P3 1 and P32 by which common connection was made, and P41 and P42 through the 
common plate lines PL3 and PL4 constituted by the wiring layer of the 5th layer. 
[0035] What is necessary is just to arrange substantially only two common plate line drivers which 
choose it to each ** block critical circuit, although the unit store circuit included by considering as such 
a configuration in each ** block store circuit has four plate lines (four ferroelectric capacitors). A circuit 
can be formed in high density, taking geometric adjustment with the address selection circuit containing 
the common plate line driver and decoder which form a memory array and its selection signal by doing 
in this way. That is, that the degree of integration of a memory array is higher than the degree of 
integration of an address selection circuit enables [ avoiding thru/or improving ] the degree of 
integration of a semiconductor memory to * * * * to the degree of integration of an address selection 
circuit. 

[0036] The circuit diagram for explaining one example of the writing of the above-mentioned 
semiconductor memory and the method of reading to drawing 4 is shown. In this drawing, two, a 
selection block and a non-choosing block, are shown in instantiation as a representative. In this example, 
voltage which produces reversal of polarization shall be set to Vo in ferroelectric capacitor Ql grade, 
and reversal of polarization shall not arise in voltage Vo / 2 of that one half. 

[0037] The switch MOSFETT1 1 grade of the selection secondary block SBL1 in the selection block 
BL1 1 is made into an ON state (ON), and a switch MOSFETT12 is made into an OFF state (OFF). 
Thereby, as for the data lines dl-d8 of the subblock storage circuit SBL1, each is connected to the main 
data lines D1-D8. At this time, the main data line Dl is chosen among the main data lines D1-D8, and 
writing or the read-out signal 0 (or Vo) is supplied. Vo/2 are supplied to other non-choosing main data 

lines D2-D8. . .■ 

[0038] In the above-mentioned selection secondary block SBL1, when the plate electrode PI 1 is chosen 
and writing or read-out is performed to the ferroelectric capacitor Ql, voltage Vo (or 0) is supplied to 
the common plate line PL 1, and Vo/2 are supplied to the common plate line PL 2 of other hot choosing. 

[0039] Thereby, to between the two electrodes of the ferroelectric capacitor Q 1 of the selection 
secondary block SBL1, Vo is impressed and reversal of polarization is enabled. Of course, the condition 
is maintained if as the sense of polarization of a maintenance condition in the ferroelectric capacitor Ql. 
On the other hand, in the ferroelectric capacitors Q2-Q8 of not choosing [ which consists of an above- 
mentioned selection plate electrode PI 1 and the non-choosing data lines d2-d8 ], since only the voltage 
of Vo/2 is impressed, the condition of polarization of a basis is held. Also in the ferroelectric capacitor 
Q9 which consisted of the data line dl of the above-mentioned selection, and a non-choosing plate 
electrode PI 2, since only the voltage of Vo/2 is impressed like the above, the condition of polarization 
of a basis is held. In the ferroelectric capacitors Q9-Q16 which consisted of the data lines d2-d8 of 
above-mentioned not choosing, and a non-choosing plate electrode P21, the voltage from which the 
voltage given between two electrodes serves as this potential of Vo/2, and causes about [ that reversal of 
polarization does not arise ] and stress like Vo/2 is not impressed, either. 
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[0040] The switch MOSFETT 1 2 grade of the non-choosing secondary block SBL2 in the selection 
BL1 1 is made into an OFF state (OFF), and a switch MOSFETT22 is made into an ON state (ON). 
Thereby, each is connected to the stress prevention voltage supply line SD 1, and, as for data-line dl' of 
the non-choosing subblock storage circuit SBL2 - d8', voltage Vo / 2 are impressed. In the ferroelectric 
capacitors ql-q8 formed in the plate electrode P12 with which voltage like Vo (or 0) is impressed by 
communalization of the above-mentioned plate electrodes PI 1 and P12 by this, since impression ** has 
only voltage like Vo/2, reversal of polarization is not produced. Moreover, in the ferroelectric capacitor 
constituted between data-line dl' of above-mentioned not choosing - d8 f , and the non-choosing plate 
electrode P22, the voltage from which the voltage given between two electrodes serves as this potential 
of Vo/2, and causes about [ that reversal of polarization does not arise ] arid stress like Vo/2 is not 
impressed. 

[0041] In the non-choosing block BL21, the switches MOSFETT 13, T23, and T14 connected to the 
main data lines D1-D8 and the stress prevention voltage supply line SD 2 and T24 grade will be in an 
OFF state. Since the discharge of data-line dl"-d8" within a block etc. is carried out like 0V by the 
discharge circuit which is not illustrated and 0V are only impressed also to the plate electrodes P31-P42 
The voltage which polarization does not arise and causes stress is not impressed. 

[0042] The outline wave form chart for explaining write-in actuation and read-out actuation is shown in 
drawing 5 . In a write cycle, 0V as shown by Vo or a dotted line as shown as a continuous line are 
supplied to what was chosen in the main data line. On the other hand, Vo/2 are supplied to the non- 
choosing main data line. Although the above-mentioned main data line was chosen, Vo as indicated to 
be voltage by 0V or a dotted line as shown in reverse as a continuous line is supplied to what was 
chosen in the common plate line, moreover, plate voltage of not choosing in a selection block is set to 
Vo/2, and plate voltage in a non-choosing block is set to 0V . 

[0043] In a read-out cycle, to what was chosen in the main data line, as a continuous line shows, it is 
precharged at the period Vo of (a), and since plate voltage is set to 0V, it is what reversal of polarization 
produced and the current accompanying polarization is sensed with a sense amplifier in the period of 
(b). That is, the potential change corresponding to migration of the charge accompanying reversal of 
polarization appears in the data line, and this is sensed by the sense amplifier. On the other hand, 
potential change does not arise in the data line to which the ferroelectric capacitor with which reversal of 
polarization is not performed is connected, in order to return reversal of such polarization depended for 
carrying out reading appearance, it returns to the condition even if it carries out reading appearance of 
the voltage of plate voltage to the main data line chosen as shown in (c) and makes it reverse with the 
time. It is set to 0V and the condition is made to hold at both the times of polarization being un-reversed, 
as a dotted line shows. Also in a read-out cycle, the voltage of the non-choosing main data line or a plate 
electrode is the same as that of said writing. 

[0044] the outline wave form chart for carrying out reading appearance to write-in actuation with the 
selection secondary block SBL1 within the above-mentioned selection block, and explaining actuation 
to drawing 6 is shown. In a write cycle, transfer MOSFETT2 1 by which the data line is connected to a 
stress prevention voltage supply line at an ON state in the transfer MOSFETT 1 1 which connects the 
line to the main data line is made into an OFF state. The selection voltage Vo (or 0V) of the main data 
line is impressed to the selected data line dl by this, and voltage Vo / 2 of the non-choosing main data 
line are impressed to other non-select data lines d2-d8. The voltage of a plate line is the same as that of 
said drawing 5 . Thereby, voltage Vo is impressed to the ferroelectric capacitor formed between the 
select data line dl and the plate line PI 1 of selection. Only the voltage of Vo/2 is impressed to other 
ferroelectric capacitors. 

[0045] In a read-out cycle, the transfer MOSFETT 1 1 by which the data line is connected as mentioned 
above to the main data line to an ON state Since transfer MOSFETT21 by which the data line is 
connected to a stress prevention voltage supply line is made into the OFF state, to the selected data line 
dl As a continuous line shows, it is precharged at the period Vo of (a), and since voltage of a plate 
electrode is set to 0V, it is what reversal of polarization produced and the current accompanying 
polarization is sensed with a sense amplifier in the period of (b). in order to return reversal of such 
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polarization depended for carrying out reading appearance, it returns to the condition even if it carries 
out reading appearance of the voltage of plate voltage to the data line chosen as shown in (c) and makes 
it reverse with the time. It is set to OV and the condition is made to hold at both the times of polarization 
being un-reversed, as a dotted line shows. The read-out cycle smell of the voltage of the non-choosing 
main data line or a plate electrode is the same as that of said writing. 

[0046] The outline wave form chart accompanying the write-in actuation with the non-choosing 
secondary block SBL2 and read-out actuation within the above-mentioned selection block is shown in 
drawing 7 . In writing and a read-out cycle, transfer MOSFETT22 by which the data line is connected to 
a stress prevention voltage supply line at an OFF state in the transfer MOSFETT12 by which the data 
line is connected to the main data line is made into an ON state. Thereby, Vo/2 are impressed to data- 
line dl"-d8." Others are the same as that of said drawing 6 . although voltage like Vo is impressed at the 
time of the re- writing in accordance with reversal of the data twisted for carrying out writing or reading 
appearance also in the non-choosing secondary block SBL2 by communalization of a plate line - above 
- the data line dl - since Vo/2 are impressed to M -d8", reversal of polarization is not produced. 
[0047] The condition corresponding to the others [ what / is made to write in by specifying the 
impression direction of the above-mentioned voltage according to 1 and 0 ] 0, for example, the data, of 
data is decided to be an elimination condition, and elimination writing which becomes the sense of 
polarization corresponding to data 0 on the occasion of writing is performed, and it may be made to 
write in only to what becomes data 1 after that. That is, like rewriting actuation of the conventional 
package elimination mold EPROM etc., in the data writing in a 8-bit unit, all bits are changed into an 
elimination condition 0, and only the bit changed into 1 from zero in 8 bits may be written in. By doing 
in this way, the polarity of the voltage supplied to the main data line or a plate line can be set up 
regularly. 

[0048] That is, in the 1st elimination period and the 2nd write-in period, the block word line to which 
the gate of the above-mentioned transfer MOSFET was connected is maintained to selection potential. 
At the time of 1st "0" writing which can be set during the elimination The potential of the plate line 
chosen changes from non-choosing level like Vo/2 to selection level like 0V, and the potential of the 
data line changes from non-choosing level like Vo/2 to write-in voltage like Vo synchronizing with this. 
The voltage of Vo is impressed to the selected ferroelectric capacitor by this, and it is made for 
polarization to turn to an one direction. 

[0049] At the time of 2nd "1" writing performed succeedingly, the potential of the 2nd word line chosen 
changes from 0V to Vo, and the potential of the data line changes from Vo 0V. This writes in the 
selected ferroelectric capacitor with the above at the polarity of reverse, voltage Vo is impressed, and it 
is made for polarization to turn to another side. 

[0050] The circuit diagram for explaining other one example of the writing of the above-mentioned 
semiconductor memory and the method of reading to drawing 8 is shown. In this drawing, two, the 
selection block BL1 1 and the non-choosing block BL21, are shown in instantiation as a representative 
like the example of drawing 4 . 

[0051] In this example, other one example of the impression method of the bias by the side of the non- 
choosing block BL21 is shown, and since it is the same as the example of said drawing 4 about the 
selection block BL1 1 side, explanation is omitted. In the non-choosing block BL21 side, the switch 
MOSFETT23 and T24 grade corresponding to the stress prevention voltage supply line SD 2 are made 
into an ON state (ON), and intermediate voltage like Vo/2 is supplied to the end of the source-drain path 
of a switch MOSFETT23 and T24 grade. According to this, plate voltage is also set as Vo/2 of the same 
potential as data-line dl" within a block - d8" from the above 0. Or in the non-choosing block BL21, 0V 
are supplied to the stress prevention voltage supply line SD 2, and plate voltage is also good as for 0V 
according to it. Since the same bias voltage is given to the two electrodes of the ferroelectric capacitor of 
the non-choosing block BL21 by such configuration, without establishing a discharge circuit in data-line 
dl" - d8" exceptionally as mentioned above, stress concerning a non-choosing ferroelectric capacitor can 
be made into min. 

[0052] a part of other one example of the semiconductor memory applied to this invention at drawing.9 - 
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- a block diagram shows - having -- a part of remainder [ drawing 10 ] - the block diagram is shown. 
Similarly, in order [ said ] to clarify relation with drawing 10 , drawing 10 is overlapped in part and it is 

m0531 In m^example, a stress prevention voltage supply line and the switch MOSFET formed 
corresponding to it are omitted. That is, one memory block BL1 1 is divided into two subblock storage 
circuits SBL1 and SBL2, it is made for the plate electrodes PI 1 and P12, and P21 and P22 to be 
communalized in two subblock storage circuits SBL1 and SBL2, and the pitch of the common plate line 
driver corresponding to it is made large. Other configurations are the same as that of examples, such as 
said drawing 2 and drawing 3 . _ 
r00541 With this configuration, since the switch MOSFET which connects a stress prevention voltage 
supply line, and it and the data line of a subblock as mentioned above is omissible, a circuit serves as a 
basis which can be simplified sharply. 

r00551 The circuit diagram for explaining one example of the method of reading to drawing 11 as the 
writing in the semiconductor memory shown in above-mentioned drawing 9 and drawing 10 is shown. 
In this drawing, two, the selection block BL1 1 and the non-choosing block BL21 , shall be shown in 
instantiation as a representative, said voltage which produces reversal of polarization shall be similarly ■ 
set to Vo in ferroelectric capacitor Ql grade, and reversal of polarization shall not arise m voltage Vo / 2 

of the one half. . • , ,. . a„^+„u 

r00561 In this example, as mentioned above, since the stress prevention voltage supply line and Switch 
MOSFET were omitted for the simplification of a circuit, an operating sequence performs the function 
eauivalent to it That is, a precharge period is established in advance of writing or read-out actuation. In 
this precharge period, it is made a low level, and the WORD block line WB1 1 of a selection secondary 
block of a selection block makes high-level the block word, line WB12 of the non-choosing secondary 
block SBL2 for switch MOSFETT 11 grade at an OFF state, and is made into an ON state in switch 
MOSFETT12 grade. And the main data lines D1-D8 are altogether made un-choosing, and Vo/2 are 
supplied This precharges data-line dl' of a non-choosing secondary block - d8' to Vo/2 
r00571 After the above precharge is completed, the switch MOSFETT1 1 grade of the selection 
secondary block storage circuit SBL1 in the selection block BL1 1 is made into an ON state (ON), and a 
switch MOSFETT 12 is made into an OFF state (OFF). Thereby, as for the data lines dl-d8 of toe 
selection secondary block storage circuit SBLi, each is connected to the main data lines Dl-D8^0n the 
other hand data-line dl' of the non-choosing secondary block storage circuit SBL2 - d8 are held like 
said drawing 4 ** Vo / 2. As difference of said drawing 4 and drawing 1 1 , it sets in the example ot 
drawing 4 Data-line dl' - d8' It sets in the example of drawing 11 to the voltage of Vo/2 being regularly 
supplied through the switch MOSFET for stress prevention. By holding a charge at the parasitic 
capacitance parasitically combined with data-line dl'-dS' etc., it is the point that the potential of data-line 

dl' - d8' is maintained by Vo/2. a 
r00581 And the main data line Dl is chosen among the main data lines D1-D8, and writing or the read- 
out signal 0 (or Vo) is supplied. Vo/2 are supplied to other non-choosing main data lines D2-D8. In the 
above-mentioned selection secondary block storage circuit SBLI, when the plate electrode Pll is 
chosen and writing or read-out is performed to the ferroelectric capacitor Ql, voltage Vo (or 0) is 
supplied to the common plate line PL 1, and the common plate line PL 2 of other not choosing is 
switched to Vo/2 from 0. 

r0059] Thereby between the two electrodes of the ferroelectric capacitor Ql of the selection secondary 
block storage circuit SBLI , Vo is impressed and reversal of polarization is enabled. Of course the 
condition is maintained if as the sense of polarization of a maintenance condition in the ferroelectric 
capacitor Ql On the other hand, between the two electrodes of the ferroelectric capacitors Q2-Q8 ot not 
choosing r which was formed between the above-mentioned selection plate electrode PI 1 and the non- 
choosing data lines d2-d8 ], since only the voltage of Vo/2 is impressed, the condition of polarization of 
a basis is held Also in the ferroelectric capacitor Q9 formed between the data line dl of the above- 
mentioned selection, and the non-choosing plate electrode P12, since only the voltage of Vo/2 is 
impressed like the above, the condition of polarization of a basis is held. In the ferroelectric capacitors 
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010-016 formed between the data lines d2-d8 of above-mentioned not choosmg, and the non-choosing 
plate electrode P21, the voltage from which the voltage given to two electrodes serves as this potential 
of Vo/2, and causes about [ that reversal of polarization does not arise ] and stress like Vo/2 is not 
impressed between two electrodes. • cdi o 

r0060] The switch MOSFETT12 grade of the non-choosing secondary block storage circuit SBL2 in the 
selection block BL1 1 maintains the above-mentioned condition, and is made into an OFF state (OFfr), 
and data-line dl ' - d8' holds Vo/2. In the ferroelectric capacitor which has by this the plate electrode P 1 2 
with which voltage like Vo (or 0) is impressed by communalizatibn of the above-mentioned plate 
dectrodes PI 1 and P12, since impression ** has only voltage like Vo/2 between two electrodes reversal 
of polarization is not produced. Moreover, in the ferroelectric capacitor which consisted of data-line dl 
of aCe-mentioned not choosing - d8\ and a non-choosing plate electrode P22 the voltage from which 
both voltage serves as this potential of Vo/2, and causes about [ that reversal of polarization does not 

arise 1 and stress like Vo/2 is not impressed. _ 

m0611 In the non-choosing block BL21, a switch MOSFETT13 and T14 grade will be m an OFF state 
by m^g me main data lines D1-D8 and the WORD block lines WB21 and WB22 into a low level 
Data-line dl"-d8" within the non-choosing block BL21 etc. although not restricted especially . since the 
discharge is carried out like OV by the discharge circuit which is not a drawing example and OV are only 
impressed also to the plate electrodes P31-P42, the voltage which polarization does not arise and causes 

rOoSlthe oSbwlve form chart for carrying out reading appearance to write-in actuation of above- 
mentioned drawingH. , and explaining actuation to drawing 12 is shown. Hi ia write cycle, a precharge 
period is established the above precharge actuation of Vo/2 is performed. Termination of such a 
precharge period supplies Vo (or OV as shown by the dotted line) as shown as a continuous line to said 
ESmilarly chosen in the main data line. On the other hand, Vo/2 are supplied to the non-choosing 
main data line Although the above-mentioned main data line was chosen, OV (or Vo as shown by the 
dotted line) as indicated to be voltage to reverse as a continuous line are supplied to what was chosen in 
the common plate line. Moreover, plate voltage of not choosing in a selection block is set to Vo/2, and 
plate voltage in a non-choosing block is set to OV. rtn , „ 

r0063] In a read-out cycle, a precharge period is established and the above precharge actuation of Vo/2 
s performed. After such a precharge period expires, to said thing similar y chosen in tiie main data line 
as a continuous line shows, it is precharged at the period Vo of (a), and since plate voltage is set to OV, it 
is what reversal of polarization produced and the current accompanying polarization is sensed with a 
sense amplifier in the period of (b). That is, the potential change corresponding to migration of the 
charge accompanying reversal of polarization appears in the data line, and this ^sensed by &e sense 
ampufier On the other hand, potential change does not arise in the data line to which the ferroelectric 
cZcitor with which reversal of polarization is not performed is connected, in order to return reversal of 
such polarization depended for carrying out reading appearance, it returns to the condition even if it 
carries out reading appearance of the voltage of plate voltage to the main data 

(c) and makes it reverse with the time. It is set to OV and the condition is made to hold at botfr tiie times 
of polarization being un-reversed, as a dotted line shows. The read-out cycle smell of the voltage of the 
non-choosing main data line or a plate electrode is the same as that of said writing. . 
T00641 the outline wave form chart for carrying out reading appearance to write-in actuation in the 
selection secondary block storage circuit SBL1 within the selection block BL1 1, and explaining 
actuation to drawing 13 is shown. In a write cycle, a precharge period is established and the above 
precharge actuation of Vo/2 is performed. Termination of such a precharge period makes an ON state 
said transfer MOSFETT1 1 by which the data line is similarly connected to the main data line, lfte 
selection voltage Vo (or OV) of the main data line is impressed to the selected data line dl by this and 
voltage Vo / 2 of the non-choosing main data line are impressed to other non-select data lmes d2-d8 
The voltage of a plate line is the same as that of said drawing 12 . Thereby, voltage Vo is impressed to 
the ferroelectric capacitor formed between the select data line dl and the plate line PI 1 of selection. 
Only the voltage of Vo/2 is impressed to other ferroelectric capacitors. 
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[0065] In a read-out cycle, a precharge period is established and the above precharge actuation of Vo/2 
is performed. Termination of such a precharge period makes an ON state said transfer MOSFETT1 1 by 
which the data line is similarly connected to the main data line. In the selected data line dl , as a 
continuous line shows, it is precharged at the period Vo of (a), and since plate voltage is set to 0V, it is 
what reversal of polarization produced and the current accompanying polarization is sensed with a sense 
amplifier in the period of (b). in order to return reversal of such polarization depended for carrying out 
reading appearance, it returns to the condition even if it carries out reading appearance of the voltage of 
a plate electrode to the data line chosen as shown in (c) and makes it reverse with the time. It is set to 0V 
and the condition is made to hold at both the times of polarization being un-reversed, as a dotted line 
shows. The read-out cycle smell of the voltage of the non-choosing main data line or a plate electrode is 
the same as that of said writing. . 
[0066] The outline wave form chart accompanying write-in actuation m the non-choosing secondary 
block storage circuit SBL2 and read-out actuation within the selection block BL1 1 is shown in drawing 
14 In writing and a read-out cycle, a precharge period is established and the above precharge actuation 
of Vo/2 is performed. Termination of such a precharge period makes an OFF state said transfer 
MOSFETT12 by which the data line is similarly connected to the main data line. Vo/2 are held by the 
above-mentioned precharge at data-line dl M -d8." Others are the same as that of said drawing 13 . 
although voltage like Vo is impressed at the time of the re-writing in accordance with reversal of the 
data twisted for carrying out writing or reading appearance also in the non-choosing secondary block 
storage circuit SBL2 by communalization of a plate line ~ above » the data line dl ~ since Vo/2 are 
held "-d8", reversal of polarization is not produced. 

[0067] The circuit diagram for explaining other one example of the method of reading to drawing 15 as 
the writing of the semiconductor memory shown in above-mentioned drawing 9 and drawing 10 is 
shown In this drawing, two, the selection block BL1 1 and the non-choosing block BL21, shall be 
shown in instantiation as a representative, said voltage which produces reversal of polarization shall be 
similarly set to Vo in ferroelectric capacitor Ql grade, and reversal of polarization shall not arise m 
voltage Vo / 2 of the one half. i 
[0068] In this example, it also sets at a precharge period. The WORD block line WB1 1 of the selection 
secondary block storage circuit SBL1 of the selection block BL1 1 is also made high-level, and makes an 
ON state both the switch MOSFETT1 1 and T12 grade. [ as well as the WORD block line WB12 of the 
non-choosing secondary block storage circuit SBL2 ] The main data lines D1-D8 are altogether made 
un-choosing, Vo/2 are supplied, and data-lines [ within a selection block ] dl-d8 and data-hne dl - d8 is 
precharged to Vo/2. 

fo069] After the above precharge is completed, the switch MOSFETT12 grade of the non-choosmg 
secondary block storage circuit SBL2 in the selection block BL1 1 is switched to an OFF state (OFF), 
and makes Vo/2 hold to data-line dl' of the non-choosing secondary block storage circuit SBL2 - d8 . 
Since others are the same as that of said drawing 11 , they omit explanation. With this configuration, 
since what is necessary is just to make high-level the WORD block line WB 1 1 of the selection 
secondary block storage circuit SBL1 in the selection block BL1 1 over a memory cycle period, control 
becomes easy. 

[0070] Next the stress of Vo/2 concerning the ferroelectric capacitor which should be made un- 
choosing in the case of memory access is considered, the above ~ un— although selection voltage Vo / 
2 do not reverse polarization directly to a ferroelectric capacitor, they degrade the maintenance property 
of the remanence in the hysteresis characteristic of the polarization and electric field which it becomes 
impossible to disregard when the count thru/or time amount becomes long, and a ferroelectric capacitor 

ll£LS 

[0071] for example, the case where connected m ferroelectric capacitors (eight pieces) to one switching 
device and it considers as 1024 plate electrodes by using the data line as N book (128) like the 
semiconductor memory of this example - all ~ about 1 - if the stress of Vo/2 at the tune of performing 
one writing or read-out in all bits is calculated supposing a memory array with the storage capacity of M 
bits, it will become as it is shown in the following table 1 . 
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[0072] 
[A table 1] 
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T00731 What formed the ferroelectric capacitor in the intersection of the data line and a word line in a 
table 1 without having a switching device like JP,4-336477,A for a comparison is made mto the 
conventional technology (conventional 1). What formed one switch in one ferroelectric capacitor is 
mXSo me co^entional technology (conventional 2) like JP,3-36763,A. Like JP,4-90189,A, two or 
more ferroelectric capacitors are formed in one switch, and from an official report, although it is not 
clear, let what was considered as the configuration which supplies Vo/2 regularly as non-choosmg level 
be the conventional technology (conventional 3). 

[0074] The count of the maximum stress is set to the following formula (1 ) thru/or (4). 
Maximum stress =(N-1)+ of this invention (m-l) ...... (1) 

Maximum stress =NM-1 of conventional 1 (2) 

The maximum stress of conventional 2 = N-l (3) 

Maximum stress =1+ (m-l) of conventional 3 / N-l 

[0075] ^^haL'co^r^/of the maximum stress to 2 is conventionally set to a degree type (5) thru/or (7). 

Phase contrast = 1 +(m- 1 )/of this invention (N- 1 ) (5) 

Phase contrast =(NM-1)/(N-1) of conventional 1 (6) 

Phase contrast =l+(m-l)/of conventional 3 (N-l) 

m07^i?belorne^^s lige'as* 1025 times with 1 conventionally to the phase contrast at the time of being 
referred to as N= 128 M= 1024, and m= 8 as mentioned above becoming almost the same as 1 .06 times 
to 1 of 2 conventionally as for this invention. Stress of Vo/2 concerning the ferroelectric capacitor made 
un-choosine at the time of memory access can be made almost to be the same as that of 1 switch 1 
capacitor like 2 before, attaining high integration by forming two or more ferroelectric ; capacitors to one 
switching device by this invention from this. In addition, when memory access m a 8-bit unit is 
performed, the memory array of said same configuration is prepared by the eight whole. So, the storage 
capacity which a semiconductor memory has turns into mass storage capacity like abbreviation 8M bit. 
r00771 The circuit diagram of other one example of the memory array section of the semiconductor 
memory concerning this invention is shown in drawing 16 . In this example, four subblock storage 
circuits are established in one block like four subblock storage circuits SBL1 thru/or the subblock 
storage circuit SBL4. Corresponding to this, four plate electrodes PU, P12, P13 and P14 which 
correspond in four subblock storage circuits SBL1-SBL4, and P21, P22, P23 and P24 are connected to 

the common plate lines PL1 and PL2, respectively. 

r00781 Thus by making the number of subblock storage circuits increase, the pitch of a common plate 
line driver can be enlarged further, and the constraint on the layout which forms a plate selection 
circuitry becomes still looser. 
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r0079] In this drawing, the predetermined voltage which does not require stress like Vo/2 may be 
supplied without forming the stress prevention voltage supply line and Switch MOSFET like an 
example of said drawing 1 , and performing the above precharge actuation to the data lme of a non- 
choosing subblock. 

r00801 The circuit diagram of other one example of the memory array section of the semiconductor 
memory concerning this invention is shown in drawing 17 . It is made for the number of subblocks to 
differ for every block in this example. That is, by block 2, two subblock storage circuits SBL5 and SBL6 
are formed to four subblock storage circuits SBL1 -SBL4 being formed in block 1 . 
r00811 That is in block 1, the plate electrode of one each of four subblock storage circuits SBL1-SBL4 
is connected to the common plate lines PL1 and PL2. In block 2, the plate electrode of one each of two 
subblock storage circuits SBL5 and SBL6 is connected to the common plate lmes PL3 and PL4. 
r00821 It is effective when performing memory access per block makes stress to a ferroelectric capacitor 
rnin in the semiconductor memory concerning the invention in this application. It is because direct 
current voltage which causes stress of a ferroelectric capacitor as mentioned above m non-choosmg 
memory block is not built and will be made, if it is made to perform the writing and read-out of data 
which were collected for every block compared with performing 1 bit of memory access at a time at 
intervals ranging over between blocks. , , „ . 

r00831 That is property deterioration according a ferroelectric capacitor to stress can be made small by 
being made to'carry out writing and read-out by one collected data unit (sector) like magnetic disk 
memory equipment, and assigning it to one memory block. In this case, it is convement to make the 
dynamic mold RAM, the static mold RAM, or the register build in a semiconductor memory, to 
incorporate the write-in data from the outside to Above RAM and a register, and to write it in a 
ferroelectric capacitor per block one by one. reading appearance is carried out, and reading appearance 
is carried out to Above RAM or a register from a ferroelectric capacitor, data is transmitted, reading 
appearance is carried out to a high speed through this RAM or register, and it is made to make a signal 

output in actuation , . ,_. , 

r00841 If that from which the number of subblocks differs like above-mentioned drawing 17 is prepared 
when performing writing and read-out of the data in a block unit as mentioned above and there are two 
kinds the data which consists of an a large number bit, and the data which consists of bits fewer than it, 
the memory cell within a block can be used effectively without futility by choosing a block according to 

the size of data. . , , 

r00851 The circuit diagram of other one example of the memory array section of the semiconductor 
memory concerning this invention is shown in drawing 18 . Although the number of subblock storage 
circuits is the same, it is made for the number of plate electrodes to differ for every block in tins 
example That is, in the subblock storage circuits SBL1 and SBL2 of block 1, one ferroelectric capacitor 
is formed to Switch MOSFET to two ferroelectric capacitors being formed to one switch MOSFET in 
the subblock storage circuits SBL3 and SBL4 of block 2. also considering as such a configuration - said 
~ the data size for every block can be changed similarly. 

r00861 The circuit diagram of other one example of the memory array section of the semiconductor 
memory concerning this invention is shown in drawing 19 . Although the number of subblock storage 
circuits is the same, it is made for the number of plate electrodes to differ for every block in this 
example That is, in the subblock storage circuits SBL1 and SBL2 of block 1, one ferroelectric capacitor 
is formed to Switch MOSFET to two ferroelectric capacitors being formed to one switch MOSFET in 
the subblock storage circuits SBL3 and SBL4 of block 2. In this case, with block 1 and block 2, it **** 
so that the densities of a plate electrode may differ, it is that of ****, and in order to consider as the 
same configuration as block 1 , a dummy plate electrode is prepared. 

r00871 That is to a dummy plate electrode, a ferroelectric capacitor is made not to be formed by making 
it not intersect' the data line within a block. If the plate electrode of such a dummy is prepared, 
fluctuation of the pattern size by the roughness and fineness of the pattern of a plate electrode can be 
prevented That is, in a ferroelectric capacitor, since fluctuation of the above-mentioned pattern size 
turns into fluctuation of capacity value directly, a margin of operation can be enlarged by fluctuation 
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prevention of the above pattern sizes. 

[0088] The block diagram of the semiconductor memory (FRAM) concerning this invention is shown in 
drawing 20 . This drawing shows the relation between a block and a subblock, and the relation between 
a common plate line and a plate line. 

[0089] i blocks are established from 1 to i. n subblocks are formed in one block. When there are m plate 
lines (electrode) in each ** block, the number of required common plate lines becomes m.This means 
that it can reduce to 1/n to the total (nxm) of each plate line. Consequently, the number of plate line 
drivers can also be lessened like m pieces. 

[0090] Selection of writing or the block at the time of read-out is made to be performed using a block 
register. It is made to perform selection of the subblock within each block using a subblock selection 
register. When the number of subblocks differs by every block like said example, let the number of 
subblock selection registers be the number of the maximum secondary blocks which one block has. And 
although not restricted especially, the subblock count of each block is memorized in the block selection 
register, and unnecessary selection is made not to be performed. The number of the maximum secondary 
blocks which one block has is 2K. When it is an individual, each bit of a block selection register is made 
into K+l bit, for example, respectively. 

[0091] The circuit diagram of other one example of the memory array section of the semiconductor 
memory concerning this invention is shown in drawing 21 . A memory cell is constituted from one 
switch MOSFET and one ferroelectric capacitor as well as the dynamic mold RAM by this example. 
Even in this case, the plate lines PI 1 and P 12 are communalized for every block, and it connects with 
the common plate line PL 1 . While being able to prepare a plate line driver per block and forming a 
memory array side in high density by doing in this way, it can be adjusted and an address selection 
circuit can be formed. 

[0092] It writes in drawing 22 with Y system selection circuitry, and the circuit diagram of one example 
of a readout circuitry is shown in it. Y selector YSW-1 corresponding to data terminal DIO-1, and read- 
out / write-in circuit RWC-1 corresponding to it are shown in this drawing in instantiation as a 
representative. 

[0093] The switching device of the pair which consists of a switch MOSFETT4 for selection and a 
switch MOSFETT3 for un-choosing to the one main data line Dl with which Y selector YSW-1 is 
shown in instantiation as a representative is prepared. Similarly, it is shown in instantiation as a 
representative, and also the object for un-choosing, the switches MOSFETT5 and T6 for selection, and 
T7 and T8 are prepared to the data lines D2 and D8. The switches MOSFETT4, T6, and T8 for selection 
connect the corresponding main data lines Dl , D2, and T8 to a common data line. 
[0094] The above-mentioned read-out / write-in circuit RWC-1 are prepared in this common data line. 
The switches MOSFETT3, T5, and T7 for un-choosing are written in to the corresponding data lines Dl, 
D2, and D8 (read-out), and supply voltage Vo / 2 of the one half of voltage Vo. The switch MOSFET 
the same object for selection and for un-choosing is formed also to other main data lines D3-D7 which 
are not illustrated. 

[0095] The selection signal Yl formed by the Y decoder YDEC is supplied to the gate of the switch 
MOSFETT4 for selection corresponding to the above-mentioned data line Dl, and this selection signal 
Yl is reversed and supplied to the gate of the switch MOSFETT3 for un-choosing by the inverter 
Similarly, switch control of the switches MOSFETT6 and T8 for other selections is carried out by 
selection signals Y2 and Y8, the above-mentioned selection signals Y2 and Y8 are reversed by the 
inverter circuit, and the switches MOSFETT5 and T7 for un-choosing are supplied. When the one data 
line is chosen and it connects with a common data line by this, as for other data lines, the bias voltage of 
Vo/2 is given. 

[0096] The circuits of a write-in system are the data input buffer DIB, and the data in latch DIL and the 
write-in amplifier WRITE, and the circuits of a read-out system are a sense amplifier SA, the data out 
latch DOL, and the data output buffer DOB. The data supplied to the data in latch DIL from the data out 
latch DOL is a thing for the re-writing by the above destructive reading. That is, when re-writing is 
required, a re-write-in signal is emitted by the data input buffer DIL and decoder PL-DEC by the data 
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output latch DOL. Thereby, data-line voltage and plate line voltage are reversed (Vo changes to OV and 
OV are changed to Vo, respectively), and re-writing is performed. 

[0097] MOSFETT9 is the switch MOSFET which gives the potential of Vo/2 to the common data lme to 
which it writes with the input of the above-mentioned sense amplifier SA by timing signal phi, and the 
output of Amplifier WRITE is connected. A switch MOSFETT9 precharges the selection main data lme 
to Vo/2 at the time of precharge actuation. At this time, the non-choosing main data line is precharged 
through Y selector YSW-1 Vo/2. With termination of this precharge actuation, a switch MOSFETT9 is 
made into an OFF state, a light amplifier WRITE or a sense amplifier S A operates, and writing or read- 
out actuation is performed. . , 
r0098] The above MOSFETT9 is omissible. It is because the voltage of Vo/2 can be made to output to 
all the main data lines as mentioned above if an output signal is formed so that the whole of Y selector 
YSW-I may be made un-choosing in Decoder YDEC at the time of the above-mentioned precharge 
actuation Moreover, like examples, such as said drawing 1 , by that by which a stress prevention 
voltage supply line and the switch MOSFET corresponding to it are formed in a subblock storage 
circuit, since it is unnecessary to precharge on the in-house-data line of a non-choosing secondary block 
storage circuit, the above MOSFETT9 is deleted. u - 
[0099] Other whole one example circuit diagrams of the semiconductor memory concerning this 
invention are shown in drawing 23 . The modification of the example of said drawing 2 and drawin g 3 is 
shown in this drawing. That is, in this example, in order to form the read-out reference voltage of a sense 
amplifier SA, the dummy data line DUMDL1 is formed. Corresponding to this dummy data lme 
DUMDL1, the dummy switch MOSFET, the dummy ferroelectric capacitor Dml, and Dm2 grade are 
prepared. The dummy array DUM1 is constituted by these dummy data line DUMDL1, the dummy 
switch MOSFET and me dummy ferroelectric capacitor Dml. and Dm2 grade. 

[0100] At the time of writing and read-out, the voltage of Vo/2 is supplied to a dummy cell (ferroelectric 
capacitor Dml grade) through Precharge MOSFETTd. Thereby, to a dummy cell, storage information is 
not reversed at the time of writing and read-out. Although especially a dummy cell is not restricted, it is 
the same configuration as a memory cell. And the electrostatic capacity of a dummy cell is constituted 
more greatly than the electrostatic capacity of a memory cell. Parasitic capacitance of the main data lme 
and a dummy data line is made the same. For example, by making it become in the middle for a part for 
potential change of the main data line which generates potential change of the dummy data lme by the 
dummy cell when polarization of a selection memory cell is reversed, and potential change of the main 
data line generated without polarization of a selection memory cell being reversed, a sense amplifier SA 
can read at high speed and correctly, and can sense a signal. 

m 1 0 11 Since other configurations are the same as that of said drawing 2 and example of drawing 3 , the 
explanation is omitted. Moreover, also when the switch MOSFET formed like the example of drawing^ 
and drawing 10 corresponding to the voltage supply line SD1 grade for stress prevention or it is omitted, 
the above-mentioned dummy data line DUMDL can be formed, and the reference voltage of a sense 
amplifier S A can be formed. In this case, what is necessary is just to form a switch MOSFETT9 for 
pP »rW g p like said drawing 22 in a common data line. 

[0102] The memory array section of the semiconductor memory concerning this invention and the 
circuit diagram of other one example of an I/O system circuit are shown in drawing 24 . The 
modification in the case of forming a dummy data line DUMDL like the example of drawing 23 , and 
forming the reference voltage of a sense amplifier SA is shown by this example. In this example, the 
dummy data line DUMDL 1 is arranged in the center section of memory block. That is, although the 
dummy array DUM1 has been arranged at the edge of memory block in the example of said drawing 23 , 
the dummy array DUM1 corresponding to it is arranged in the center section of memory block BL21 in 
this example. If the dummy array DUM1 is formed in the center section of memory block like this 
example, a moderate property can be acquired also to which the main data line of this memory block, 
and expansion of the level margin of a sense amplifier SA can be aimed at. 

[0103] The memory array section of the semiconductor memory concerning this invention and the 
circuit diagram of other one example of an I/O system circuit are shown in drawing 25 . In this example, 
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it replaces with the above dummy data lines DUMDL, and the reference voltage of a sense amplifier SA 
is formed with the dummy capacity Cd. In this case, the capacity value of the dummy capacity Cd is set 
up more greatly than the sum of the capacity of the actual main data line, and the capacity of a memory 
cell 

[0104] Also in this example, the switch MOSFET corresponding to the voltage supply line SD2 grade 
for stress prevention or it may be omitted, and memory block may be constituted. Two or more dummy 
capacity or above dummy data lines are formed in the area connected to one sense amplifier, and you 
may make it choose the dummy capacity near the main data line Chosen by Y selector, or a dummy data 
line. By considering as such a configuration, the margin of a sense amplifier SA of operation is 

[oTo??The block diagram of one example of the microcomputer with which the semiconductor memory 
concerning this invention is used for drawing 26 is shown. In this example, the semiconductor memory 
FRAM applied to this invention as a memory circuit and cache memory C-MEM are used. The 
semiconductor memory FRAM concerning this invention uses others as a ROM (read only memory), 
using the specific area in a memory array as RAM (random access memory). Although not restricted 
especially, access with voltage which reversal of polarization does not produce to memory block like the 
example of drawing 21 , and the same actuation as the dynamic mold RAM is made to perform, a power 
supply is supplied to a microcomputer and data processing accompanied by writing/read-out of data for 
this RAM field can be performed at a high speed at the time of operating state. 

[0106] When making the power supply of the above-mentioned microcomputer intercept, what needs 
un-volatilizing-ization before that among the data with which RAM was memorized is made to transmit 
to the ROM section. Thereby, even if a power supply is intercepted, the ROM section is made to 
memorize required data and it can do with Lycium chinense. And the data evacuated to Above ROM is 
read, and it transmits to RAM, and is made to perform high-speed-data processing, when a 
microcomputer starts actuation by powering on again using RAM again. 

[0107] By taking such a configuration, the count of rewriting to FRAM can be reduced sharply. 
Thereby the limit of the count of rewriting to FRAM can be lost substantially. The above configurations 
are suitable for the IC card. That is, in an IC card, un-volatilizing-ization of required stored data is 
attained without making a dc-battery carry, and it can be used, without receiving substantially the 
constraint which is the count of rewriting of nonvolatile memory. 

[0108] CPU is a microprocessor (central-process unit) and processes data accordmg to a series of data- 
processing programs. The timer circuit TIM, the serial communication interface SCI, the analog / digital 
conversion circuit A/D, and I/O circuit I/O other than [ above ] a semiconductor memory FRAM and C- 
MEM are prepared as a circumference circuit by Bus BUS focusing on this microprocessor CPU. 
[0109] although not restricted to especially the power supply terminals Vcc and Vss » about 5 - it is V 
and 0V, and it is used as above supply voltage for digital circuits, and the selection voltage Vw given to 
the write-in voltage Vo required for actuation of the above-mentioned semiconductor memory FRAM, 
and Vo/2 and the 1st word line is formed of an internal booster circuit. 

[0110] Power supply terminals AVcc and AVss are the supply voltage for analog circuits. Thus, by 
setting aside a power supply in a digital circuit and an analog circuit, it can prevent that the 
comparatively big noise generated on a power supply line at a digital circuit side leaks to the power 
supply line by the side of an analog circuit. 

[01 1 1] The above-mentioned microcomputer cannot be overemphasized by that you may be the thing ot 
a board configuration by which each is constituted with one semiconductor integrated circuit equipment, 
and is carried in mounting substrates, such as a printed circuit board. In this case, since two or more 
collection storage of semiconductors can constitute a store circuit FARAM, it can give big storage 
capacity. Moreover, you may make it connect RAM etc. as external memory. 
[0112] The layout pattern of other one example of the memory array section of the semiconductor 
memory concerning this invention is shown in drawing 27 . The A-A cross section is shown in drawing 
28 , and the P-P' ™-nss section is shown in drawing 29 . 

[0113] In this example, the lower electrode 12 of a ferroelectric capacitor is formed on the field insulator 
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layer 4 and it connects with the source or the drain of Transfer MOSFET so that clearly from drawing 
27 - drawing 29 . Thereby, the diffusion layer 9 which constitutes the source or the drain of Transfer 
MOSFET is made into small size required to obtain contact 1 16. Consequently, while the parasitism 
resistance in the subdata line within a subblock becomes large a little, that parasitic capacitance can be 

reduced sharply. • _ , , 

[01 14] The manufacturing process cross section for explaining one example of the manufacture method 
of the above-mentioned semiconductor memory is shown in drawing 30 and drawing 31 . The details of 
the structure of the semiconductor memory of the above-mentioned configuration will be understood 
still more easily by explanation of the following manufacture method. N channel mold MOSFET and 
P channel mold MOSFET which are. used for store circuit MC-FRAM and its circumference circuit of an 
unit are set, and it is drawn on this drawing. ™ 
rOl 1 51 It sets to drawing 30 (A) and is P by the manufacturing technology of a well-known CMOS 
integrated circuit - Or N - In the portion by which store circuit MC-FRAM of the above-mentioned unit 
and N channel mold MOSFET are formed on the mold semiconductor substrate 1, it is P. - In the portion 
in which a layer 3 is formed in and the P channel mold MOSFET is formed, it is N. - A layer 2 is 
formed 

r01T6] It leaves the portion of the diffusion layer for element formation, and the field insulator layer 4 is 
formed The channel stopper 5 of P type is formed in the bottom of this field insulator layer. The thin 
gate insulator layer 6 is formed in the surface of the element formation field surrounded by the above- 
mentioned field insulator layer, and the gate electrode 7 which consists of polish recon or a polycide is 
formed on it N+ which constitutes the source and the drain of N channel mold MOSFET by making this 
gate electrode 7 and the field insulator layer 4 into MAKUSU The mold diffusion layer 9 is formed P+ 
which constitutes the source and a drain from an another production process with the P channel mold 
MOSFET The mold diffusion layer 10 is formed. On the above-mentioned gate insulator layer 7, it is 
CVD-Si02. It is formed. ■ 

[01 17] the gate electrode 7 - receiving ~ CVD-Si02 from - the becoming sidewall 1 1 forms - having - 
- CVD-Si02 from - the becoming interlayer insulation film 104 is formed. And a opening 1 16 is 
formed in the portion equivalent to the source or the drain of Transfer MOSFET. 
[01 18] In drawing 30 (B), the silicide film 12 which consists of Pt etc. by the well-known method is 
formed through an interlayer insulation film 104 on the field insulator layer 4. For example, after 
making Pt etc. DIPOJISHON and SHIRIKOIDO-ize on the above-mentioned interlayer insulation film 

104, me lower electrode 12 is formed of patterning. __ 

[0119] In drawing 31 , are DIPOJISHON the ferroelectric 13 which consists of PZT etc. by the well- 
known method and the up electrode 14 which consists of Pt etc. is formed on it. the above-mentioned 
upper part - pattern NINGU of a conductor 14 and the ferroelectric 13 is carried out at coincidence. 
Thereby N channel mold MOSFET and the ferroelectric capacitor as TORASUFA MOSFET required 
for an unit store circuit are formed. Hereafter, interlayer insulation film formation is earned out, the data 
line is formed by the aluminum etc., and it is made to connect with the drain (or source) of Transfer 
MOSFET And if, the metal wiring layer 19 which consists of aluminum for the shunts for forming an 
interlayer insulation film like said example, and reducing the resistance of a word line etc. is formed. 
[0120] The ferroelectric capacitor formed to one transfer MOSFET is replaced with what **** to a 
laminated structure like before like the above example, and in what is arranged in a longitudinal 
direction since it ends with the production process which forms the ferroelectric capacitor of one batch, 
a manufacturing process can be reduced sharply. [ two or more ] That is, when it is made **** structure, 
a manufacture process only with the same number of the capacitors will be repeated, and a manufacture 
process is complex and wide-ranging. 

[0121] If a manufacture process becomes complicated as mentioned above, cost not only becomes nign, 
but will bring variation and deterioration to the property of a ferroelectric capacitor at single order. That 
is, since heat treatment etc. is carried out at every manufacture process of the capacitor formed on it, the 
dielectric of a lower capacitor is considered that a property deteriorates in response to the effect. 
[0122] In the case of a laminated structure, variation arises in the size of the capacitor which constitutes 
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an unit store circuit by MAKUSU gap etc., or it is expected by above deterioration and variations ^of the 
oroperty of a dielectric that comparatively big variation arises in migration of the charge produced at the 
time of reversal of polarization in read-out actuation. Thereby, the margin of a sense amplifier of 
operation gets worse, and there is a possibility that poor read-out may arise. 

T01231 On the other hand, in what is arranged in a longitudinal direction like this example, since two or 
more capacitors are similarly formed at the same production process, the write-in property and read-out 
oronertv which do not have the variation in that property and were stabilized can be acquired. 
r01241 When it has arranged in the longitudinal direction as mentioned above, the occupancy area of the 
memory array itself becomes large inevitably. The direction of the structure made into **** like said 
conventional technology is excellent in this point. However, it is meaningless however it may integrate 
the memory array itself highly . Don't choose a memory cell or don't forget for the address selection 
circuit for giving write-in voltage and non-choosing voltage to exist. That is, it is because it does not 
become about semantics in practice unless the circuit which chooses it also becomes *«* structure, 
even if it makes it **** structure and narrows the pitch of the 2nd word line. Since CMOS circuits, such 
as a decoder generally cannot be made into *♦**, unless the decoder of**** structure is developed, 
even if the above-mentioned **** structure says that it is not fit for substantial high integration, it is not 

W\25]te this* example , by arranging the 2nd word line which arrange in a longitudinal direction and be 
connect to the electrode of a ferroelectric capacitor , and communalizing the plate line which be the 
electrode of another side of a ferroelectric capacitor for every subblock , only the number communalized 
corresponding to the plate line pitch can make the pitch of a decoder circuit etc. expand , can double this 
address selection circuit with a memory array , and can be arrange on a semiconductor substrate 

efficiently as this result . ■ * 

TO 1 261 The operation effect acquired from the above-mentioned example is as tollows. , 
f n The 1st switching device by which the control terminal was connected to the 1st address selection 
line An electrode is connected common [ while ] to the end side of this 1st switching device It has the 
subblock storage circuit which consists the electrode of another side which is arranged together with a 
longitudinal direction and becomes so that it may intersect perpendicularly to the electrode of the . 
method of up Norikazu of plurality which comes to form a ferroelectric capacitor m the intersection of 
two electrodes as 2nd address selection line. The address different, respectively is assigned to the 1st 
address selection line of each ** block store circuit. The address selection circuit which assigned the 
address respectively common to the 2nd address selection line of the subblock storage ™it wb^ch ^ 
consists of tiie above-mentioned plurality, and was communalized is prepared. Voltage which changes 
into a selection condition one in the 2nd address selection line which consists of plurality when * 
changes the 1st address selection line into a selection condition and the 1st switching device is made into 
an ON state and polarization produces in a ferroelectric capacitor is given. It is made non-choosing 
potential of the voltage which joins the ferroelectric capacitor with which the voltage which joins a 
ferroelectric capacitor was chosen as the 2nd remaining address selection lines which becomes half 
mostly By giving non-choosing potential from which the voltage which joins a ferroelectric capacitor is 
set to about 0 to the 2nd address selection line which consists of plurality when it changes the 1st 
address selection line into the condition of not choosing and the 1st switching device is made into an 
OFF state Attaining high integration of the memory array using a ferroelectric capacitor, since voltage 
can be prevented from joining the ferroelectric capacitor of the subblock storage circuit corresponding to 
a non-choosing switching device, the effect that the stress to a dielectric capacitor can be reduced 

m mYwhen toel st switching device of a subblock storage circuit which the above-mentioned 
ferroelectric capacitor was communalized for while, and prepares the 2nd switching device and 
corresponds to an electrode side is an ON state, (2) To an OFF state By making it an ON state and 
giving the same potential as the potential of the 2nd selection line at the time of un-choosing when the 
1st corresponding switching device of a subblock storage circuit is an OFF state The effect that the 
stress to the ferroelectric capacitor of the subblock storage circuit corresponding to a non-choosing 
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switching device can be reduced efficiently is acquired. 

r0128] (3) Give precharge voltage of voltage which polarization produces in a ferroelectric capacitor 
through the 1st switching device which becomes half mostly to that un-choosing is supposed among the 
subblock storage circuits which consist of the above-mentioned plurality. The 1st switching device of 
the subblock storage circuit chosen after this precharge actuation is made into an ON state. Voltage from 
which polarization produces one in the 2nd address selection line which consists of plurality in the 
ferroelectric capacitor which were chosen by changing into a selection condition is given. By making it 
non-choosing potential of the voltage which joins the ferroelectric capacitor with which the voltage 
which joins a ferroelectric capacitor was chosen as the 2nd remaining address selection lines which 
becomes half mostly The effect that the stress to the ferroelectric capacitor of the subblock storage 
circuit corresponding to a non-choosing switching device can be reduced sharply is acquired attaining 
commuhalization of the 2nd address selection line of a subblock by the easy configuration. 
T01291 (4) Make the memory cell array section with the memory cell which consists of one switching 
device and one ferroelectric capacitor put side by side. When the electrode of the method of up Norikazu 
is omitted in this memory cell array section, the electrode of another side of the dummy corresponding 
to the 2nd selection line is prepared and the layout pattern of the 2nd selection line considers as the same 
configuration as it of the above-mentioned subblock storage circuit Having storage block of a 
configuration of differing, fluctuation of the pattern size by the roughness and fineness of the electrode 
of another side of a capacitor can be prevented, and the effect that a margin of operation is securable is 

foi301K5) By being made to perform memory access in the unit of storage block, the effect that the 
count of the applied voltage which tires a non-choosing ferroelectric capacitor compared with the case 
where each dielectric capacitor is accessed at random can be reduced sharply is acquired. 
r01311 (6) Initialization which polarization produces in one side to the ferroelectric capacitor of the 
above-mentioned storage block is made, and only by the writing of data corresponding to data which 
reverses polarization on the basis of it, the effect that shortening and low-power-izing of write-in 
operation time amount can be attained is acquired by being made to perform actual wnte-m actuation. 
r01321 Although invention made from this invention person above was concretely explained based on 
the example it cannot be overemphasized that it can change variously in the range which the invention 
in this application is not limited to said example, and does not deviate from the summary. For example, 
about the ferroelectric material which constitutes a ferroelectric capacitor, it may be well-known by said 
official report etc., and the material may be anything. . , • A ■ a a 

r01331 For example, since the magnitude of the net of the remanence of a ferroelectric crystal is decided 
by total of the projection to the impression electric field vector of a crystallographic axis, a net 
remanence becomes small when the direction of a crystallographic axis is scattering. Then in order to 
enlarge a remanence, it is formed so that it may increase as the ferroelectric crystal with which the 
portion whose angle which the direction of a crystallographic axis and applied voltage make is 5 degrees 
or less constitutes a ferroelectric capacitor becomes, for example, so that it may become 80 /o or more. 
As a ferroelectric crystal, there are BaTiO scissors, PZT, etc., for example. 

r01341 The circumference circuit of a memory array can take various example gestalten, such as a tlung 
constituted with N channel mold MOSFET besides what is constituted by the CMOS circuit, or the P 
channel mold MOSFET, or a thing which combined MOSFET and the bipolar mold transistor. 
r0135] The input method of the address may input the address assigned to the memory cell like general 
RAM besides a thing and ROM which input an address signal per block as mentioned above. In this 
case, in order to reduce the number of external terminals, X system and Y system may be multiplexed 
and inputted from a common address terminal like the dynamic mold RAM. 

rEffect of the Invention] It will be as follows if the effect acquired by the typical thing among invention 
indicated in this application is explained briefly. Namely, the 1st switching device by which the control 
terminal was connected to the 1st address selection line, An electrode is connected common [ while J to 
the end side of this 1st switching device. It has the subblock storage circuit which consists the electrode 
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of another side which is arranged together with a longitudinal direction and becomes so that it may 
intersect perpendicularly to the electrode of the method of up Norikazu of plurality which comes to form 
a ferroelectric capacitor in the intersection of two electrodes as 2nd address selection line. The address 
different, respectively is assigned to the 1st address selection line of each ** block store circuit. The 
address selection circuit which assigned the address respectively common to the 2nd address selection 
line of the subblock storage circuit which consists of the above-mentioned plurality, and was 
communalized is prepared. Voltage which changes into a selection condition one in the 2nd address 
selection line which consists of plurality when it changes the 1st address selection line into a selection 
condition and the 1 st switching device is made into an ON state, and polarization produces in a 
ferroelectric capacitor is given. It is made non-choosing potential of the voltage which joins the 
ferroelectric capacitor with which the voltage which joins a ferroelectric capacitor was chosen as the 2nd 
remaining address selection lines which becomes half mostly. By giving non-choosing potential from 
which the voltage which joins a ferroelectric capacitor is set to about 0 to the 2nd address selection lme 
which consists of plurality when it changes the 1st address selection line into the condition of not 
choosing and the 1st switching device is made into an OFF state Attaining high integration of the 
memory array using a ferroelectric capacitor, since voltage can be prevented from joining the 
ferroelectric capacitor of the subblock storage circuit corresponding to a non-choosing switching device, 
the stress to a dielectric capacitor can be reduced sharply. 

[0137] When the 1st switching device of a subblock storage circuit which the above-mentioned 
ferroelectric capacitor was communalized for while, and prepares the 2nd switching device and 
corresponds to an electrode side is an ON state, to an OFF state By making it an ON state and giving the 
same potential as the potential of the 2nd selection line at the time of un-choosing, when the 1st 
corresponding switching device of a subblock storage circuit is an OFF state The stress to the 
ferroelectric capacitor of the subblock storage circuit corresponding to a non-choosing switching device 
can be reduced efficiently. • 
[0138] Precharge voltage of voltage which polarization produces in a ferroelectric capacitor through the 
1st switching device which becomes half mostly is given to that un-choosing is supposed among the 
subblock storage circuits which consist of the above-mentioned plurality. The 1st switching device of 
the subblock storage circuit chosen after this precharge actuation is made into an ON state. Voltage from 
which polarization produces one in the 2nd address selection line which consists of plurality in the 
ferroelectric capacitor which were chosen by changing into a selection condition is given. By making it 
non-choosing potential of the voltage which joins the ferroelectric capacitor with which the voltage 
which joins a ferroelectric capacitor was chosen as the 2nd remaining address selection lines which 
becomes half mostly The stress to the ferroelectric capacitor of the subblock storage circuit 
corresponding to a non-choosing switching device can be reduced sharply, attaining communahzation of 
the 2nd address selection line of a subblock by the easy configuration. 

[01391 The memory cell array section with the memory cell which consists of one switching device and 
one ferroelectric capacitor is made to put side by side. When the electrode of the method of up Norikazu 
is omitted in this memory cell array section, the electrode of another side of the dummy corresponding 
to the 2nd selection line is prepared and the layout pattern of the 2nd selection line considers as the same 
configuration as it of the above-mentioned subblock storage circuit Having storage block of a 
configuration of differing, fluctuation of the pattern size by the roughness and fineness of the electrode 
of another side of a capacitor can be prevented, and a margin of operation can be secured. 
[0140] By being made to perform memory access in the unit of storage block, the count of the applied 
voltage which tires a non^choosing ferroelectric capacitor compared with the case where each dielectric 
capacitor is accessed at random can be reduced sharply. 

[0141] Initialization which polarization produces in one side to the ferroelectric capacitor of the above- 
mentioned storage block is made, and only by the writing of data corresponding to data which reverses 
polarization on the basis of it, shortening and low-power-izing of write-in operation time amount can be 
attained by being made to perform actual write-in actuation. 
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♦NOTICES 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely: 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . 
[Drawing 11 It is layout pattern drawing showing one example of memory block in the semiconductor 
memory concerning this invention. 

[Drawing 21 one example of the semiconductor memory concerning this invention is shown -- it is a 
block diagram a part. . *u- 

[Drawing 31 the remaining parts which show one example of the semiconductor memory concerning this 
invention - it is a block diagram. . tU 

[Drawing 41 It is a circuit diagram for explaining one example of above-mentioned drawing 2 , toe 
writing of the semiconductor memory of drawing 3 , and the method of reading. 

fPrawing 51 it is an outline wave form chart for carrying out reading appearance to write-in actuation of 
the semiconductor memory shown in above-mentioned drawing 2 and drawing 3 , and explaining 
ci.ctii3.tion 

mrawing 61 it is an outline wave form chart for carrying out reading appearance to write-in actuation 
with the selection secondary block within the selection block of the semiconductor memory shown in 
ab^^-mpnrinned drawing 2 and drawing 3 , and explaining actuation. 

fPrawing 71 It is an outline wave form chart accompanying the write-in actuation with a non-choosing 
secondary block and read-out actuation within the selection block of the semiconductor memory shown 
in ahnvp-mmtinned drawing 2 and drawing 3 . 

[Drawing 81 it is a circuit diagram for explaining other one example of the method of carrying out 
reading appearance to the writing of the semiconductor memory concerning this invention. 
[Drawing 91 other one example of the semiconductor memory concerning this invention is shown - it is 
a block diagram a part. 

[Drawing 101 the remaining parts which show other one example of the semiconductor memory 
concerning this invention ~ it is a block diagram. 

[Drawing 111 It is a circuit diagram for explaining one example of above-mentioned drawing 9 , the 
writing of the semiconductor memory of drawing 10 , and the method of reading. 
rDrawing 121 it is an outline wave form chart for carrying put reading appearance to write-in actuation 
of the semiconductor memory shown in above-mentioned drawing 9 and drawing 10 , and explaining 

actuation. • ■ .. . . 

[Drawing 131 it is an outline wave form chart for carrying out reading appearance to write-in actuation 
with the selection secondary block within the selection block of the semiconductor memory shown in 
above-mentioned drawing 9 and drawing 10 , and explaining actuation. 

[Drawing 141 It is an outline wave form chart accompanying the write-in actuation with a non-choosing 
secondary block and read-out actuation within the selection block of the semiconductor memory shown 
in above-mentioned drawing 9 and drawing 10 . 

[Drawing 151 It is a circuit diagram for explaining other one example of the writing of the 
semiconductor memory shown in above-mentioned drawing 9 and drawing 10 , and the method of 
reading. 
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[Drawin g 161 It is the circuit diagram showing other one example of the memory array section of the 
semiconductor memory concerning this invention. ftu 
[Drawin g 171 It is the circuit diagram showing other one example of the memory array section ot tne 
semiconductor memory concerning this invention. 

[Drawing 181 It is the circuit diagram showing other one example of the memory array section ot the 
semiconductor memory concerning this invention. 

[Drawing 191 It is the circuit diagram showing other one example of the memory array section ot the 
semiconductor memory concerning this invention. . .. 

r Drawing 201 It is the block diagram of the semiconductor memory concerning this mvention. 
[Drawing 211 It is the circuit diagram showing other one example of the memory array section of the 
semiconductor memory concerning this invention. , . . 

r Drawing 221 It is the circuit diagram in which writing with Y system selection circuitry of the 
semiconductor memory concerning this invention, and showing one example of a readout circuitry. 
[Drawing 231 It is the whole circuit diagram showing other one example of the semiconductor memory 
concerning this invention. c 
[Drawing 241 It is the circuit diagram showing other one example of the memory array section ot a 
semiconductor memory, and an I/O system circuit concerning this invention. 

[Drawing 251 It is the circuit diagram showing other one example of the memory array section ot a 
semiconductor memory, and an I/O system circuit concerning this invention. 
[Drawing 261 It is the block diagram showing one example of the microcomputer with which the 
semiconductor memory concerning this invention is used. 

[Drawing 271 It is the layout pattern showing other one example of the memory array section of the 
semiconductor memory concerning this invention. 
[Drawing 281 It is the A- A' cross section of drawing 27 . 
rDrawing 291 It is the B-B' cross section of drawing 27 . 

r Drawing 301 a part of explaining one example of the manufacture method of the semiconductor 
memory of above-mentioned drawing 27 sake -- it is a manufacturing process cross section. 
rDrawing311 a part of remaining explaining one example of the manufacture method of the 
semiconductor memory of above-mentioned drawing^! sakes ~ it is a manufacturing process cross 

section. 

[Drawing 321 It is the circuit diagram showing an example of the conventional technology. 
[Description of Notations] VJ , ♦ a vats v 

A XAB--X address buffer, a XAL--X address latch circuit, a XDEC--X decoder circuit, A YAB-Y 
address buffer a YAL-Y address latch circuit, a YDEC--Y decoder circuit, CONT ~ A control circuit 
SA - A sense 'amplifier, WRITE - Light amplifier, DIL - A data in latch circuit, DOL -- Data out latch 
circuit A DIB data input buffer, DOB - A data output buffer, DIO-O-DIO-7 - Data terminal, Q1-Q16 - 
A ferroelectric capacitor, Tl 1-T14, T1-T9 -- MOSFET, Dl - the D8 - mam data line dl-d8, and dl - - 
d8' and dl"-d8 - " - dr'-dS"' - The data line within a block (subdata line), CPU ~ Microprocessor, 
TIM ~ A timer circuit, SCI - Serial handicap NYUKESHON interface circuitry, A/D — An analog / 
digital conversion circuit, FRAM ~ Semiconductor memory (ferroelectric random-access memory), I/O 
An I/O circuit C-MEM - Cache memory, 1 ~ Semiconductor substrate, 2 ~ N - A mold well field, 3 
P - A mold well field, 4 - Field insulator layer, 5 [ - CVD-Si02 / Film, ] - A channel stopper, 6 - A 
gate insulator layer, 7 - A gate electrode, 8 9 - N+ A diffusion layer (the source dram), 10 - P+ 
Diffusion layer (the source, drain), 1 1 - A sidewall, 12 - Lower electrode (sihcide layers, such as Pt), 
13 [ - An aluminum layer (data line), 18 / - An interlayer insulation film, 19 / ~ An aluminum layer 
(word line shunt), 104 / - CVD-Si02 / A film, 116 openings. ] - A ferroelectric, 14 - An up electrode, 
1 5 — , an interlayer insulation film, 16 - Contact, 17 
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precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[claim 1] The 1st switching device by which a control terminal was connected to the 1st address 
selection line An electrode of another side which is superficially located in a line on a semiconductor 
substrate is arranged, and becomes so that an electrode may be connected common [ while ] to an end 
side of this 1st switching device and it may intersect perpendicularly to an electrode of a method of up 
Norikazu as 2nd address selection line While assigning the address different, respectively to the 1st 
address selection line in a subblock storage circuit which is equipped with a subblock storage circuit 
which consists of plurality which comes to form a ferroelectric capacitor m an intersection of the above- 
mentioned two electrodes, and consists of the above-mentioned plurality The address respectively 
common to the 2nd address selection line of a subblock storage circuit which consists of the above- 
mentioned plurality is assigned. An address selection circuit communalized to the 2nd address selection 
line by which the corresponding address was assigned is prepared. Voltage which changes into a 
selection condition one in the 2nd address selection line which consists of plurality when it changes the 
1st address selection line into a selection condition and the 1st switching device is made mto an ON 
state and polarization produces in a ferroelectric capacitor is given. It is made non-choosing potential ol 
voltage which joins a ferroelectric capacitor with which voltage which joins a ferroelectric capacitor was 
chosen as the 2nd remaining address selection lines which becomes half mostly. A semiconductor 
memory characterized by giving non-choosing potential from which voltage which joins a ferroelectric 
capacitor is set to about 0 to the 2nd address selection line which consists of plurality when it changes 
the 1st address selection line into a condition of not choosing and the 1st switching device is made into 

ICUuin 21 ^semiconductor memory of claim 1 characterized by being made an ON state and giving the 
same potential as potential of the 2nd selection line at the time of un-choosing when the 1st switching 
device of a subblock storage circuit where the above-mentioned ferroelectric capacitor was 
communalized for while, and the 2nd switching device prepares and corresponds to an electrode side is 
an ON state and the i st switching device of a subblock storage circuit corresponding to an OFF state is 

rci^mfstprecharge voltage of voltage which polarization produces in a ferroelectric capacitor through 
the 1st switching device which becomes half mostly is given to that un-choosing is supposed among 
subblock storage circuits which consist of the above-mentioned plurality. The 1st switching device of a 
subblock storage circuit chosen after this precharge actuation is made into an ON state. Voltage from 
which polarization produces one in the 2nd address selection line which consists of plurality in a 
ferroelectric capacitor which were chosen by changing into a selection condition is given. A 
semiconductor memory of claim 1 characterized by thing of voltage which joins a ferroelectric capacitor 
with which voltage which joins a ferroelectric capacitor was chosen as the 2nd remaimng address 
selection lines which it comes to make half non-choosing potential mostly. 

[Claim 4] It is the semiconductor memory of claim 1 which, as for the above-mentioned subblock 
storage circuit matrix arrangement of two or more subblock storage circuits is earned out, and, as for 
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the 1st address selection line and the 2nd address selection line, the address of X system is assigned, and 
is characterized by the 1st switching device of the above being what is connected to one in two or more 
signal lines with which this subblock storage circuit is assigned to the address of Y system, claim 2, or 

raaim 51 A semiconductor memory of claim 4 which a switching device of a pair is prepared in the 
above-mentioned two or more kana respectively, and it connects with one selected signal lme 

through one switching device at a common signal line, and selection voltage is impressed, and is 
characterized by being the thing of selection voltage to which half voltage is given mostly through, a 
switching device of another side at a signal line of remaining not choosmg. 

rClairn 61 A semiconductor memory of claim 5 characterized by being the thing which was formed m a 
control terminal of a switching device of a up Norikazu pair of a decoder circuit of Y system, and to 
which a signal is supplied complementary. . 
rClairn 7] The above-mentioned subblock storage circuit is the semiconductor memory ot claim 1 
characterized by being that to which plurality which makes respectively common the 1st and 2nd 
address selection lines, respectively comes to constitute one storage block, and memory access is 
performed in an unit of this storage block, claim 2, claim 3, claim 4, claim 5, and claim 6. 
Fciaim 81 It is the semiconductor memory of claim 7 characterized by being that to which initialization 
whose polarization produces the above-mentioned storage block in one side to a ferroelectric capacitor 
formed in it is made, and actual write-in actuation is performed only by writing of data corresponding to 
data which reverses polarization on the basis of it. 

rClairn 91 A semiconductor memory of claim 1 characterized by being what the memory cell array 
section with a memory cell which consists of one switching device and one ferroelectric capacitor makes 
annex, and prepared, claim 2, or claim 3. * ■ ' 
rClairn 10] A semiconductor memory of claim 9 characterized by being that by which an electrode of a 
method of up Norikazu is omitted by the memory cell section which consists of the one above- 
mentioned switching device and one ferroelectric capacitor, an electrode of another side of a dummy 
corresponding to the 2nd selection line is prepared in it, and a layout pattern of the 2nd selection lme is 
considered as the same configuration as it of the above-mentioned subblock storage circuit. 
rClairn 1 11 A semiconductor memory containing memory block which has the 1st and 2nd subblock 
storage circuits characterized by providing the following Each of said 1st and 2nd subblock storage 
circuits is the 1st address selection line. The data line A switching device which has a control terminal 
combined with the 1 st terminal, the 2nd terminal combined with said data lme, and said 1 st address 
selection line The 1 st electrode and the 2nd electrode combined with said data line 

[Translation done.] 
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so 7 a y if BtIlel?S©flESS 2 EtS^^©fitlE^ 3 



t# §3 ¥7-235648 



3 

f»CJ(Sl9I^oy^E«l3l»©lWCJ|ll 

Dtnes m^ny* latsisiKwMis^ 2 eww^wme 

£ 3 Stffg 4 SSffl t ffimm 2m-7v y? C1IBKOM 

e$ 1 eit^^rofWE* 1 fttwu 2 asm t imbs* 2 gi 
iatsisiKroflfifsm 2 Etsm^-wiffiEfg 3 Rxtm 
4wsmtic, Htfi2miS')^c S /^iEigiHiss«OH(ri5£2 
ewsk^ t mwm 2 bi^ n y 9 iettHKcomia® 1 &15 

£ 2 Eft*? t #*WMBF*Tfi t £ *i 5 » 2 ®££fP 
[000 1] 

[0002] 

[&&©«#?] EI32K^J:? 

*s9 (nyfyf) 

[0 00 3] 

tt» ±E©J:5fclo©;*-r s^**fc#U-C«»«© 

[0 0 0 4] dW^^WSWli, fgfltttfeffiftflNCSrlSI 
©389!©te©@i$fi, i«IM»te£lil (9 oo, ibf£©££ 

[0 00 5] 



4 

Et§ie]*s©sg 1 ©r F\sxmvm\anti*:timti:ZT 

Kw*£#J<?tST, ±E8H>C*»&fc6BI7n j/^EISiIh] 
BS©Jf§2 or K^*a^i§!iH£li*;h,m*iI©T 

HIT- tfi * >ViWi (c $ ti fc i # Ic ttttftjft* b 4 5 £ 2 © r 
^>*{c#ffi#£i;5J;3&^£-£;l, gg"9©Sg2© 

45 j: 0 ti^mmm^ u jg 1 ©r k t^awa*** 
it t2\cam&t>>t>ti:zm 2 ©r k ^^m^m\at^m 

[0 0 0 6] 

20 lt, «&#ic*fLTio<£>jitRm&£t3: 

K*«fbL-C*!aiBMkSrBI 9 00, #i§^©*-r s/^* 

[0 0 0 7] 

*7-^Rrt&tt. Stit-fSBll^eiy^EISlHlBolBl© 

wit Jctt^-v^ffilc $nx^StRB#com 2 Wil^© 
[000 8] 

40 [000 9] 

if, TEwii^T-fos, -f4^*>, ±E4iSca»e>*am 

J: 5 ««EO«l9r^K4« J: 3 47!» 
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[0010] 

So 

[0011] 

^ttfc*SI^T±e-#©tti*:#l»U 8 2 

^7* hy^-^s±|Egl7 r n 3 ' : J'|BtelHJKW^ixtlHl 
6. 

[0 0 12] 

y 9 &it;Loo, 5 
[0 0 13] 

—U-fuy9mH^*^X^Z><, 02 left, E]3t(DB§ 

s„ w\m<v&®f&7'v-y9&Tf®%,m?-n\ 

l<@ro^#«:S«±{C*i^T^$ttS. *R-?tt:, M 
OSFETtt, «6^y-hStt^mh7>^^^ (I 
GFET) cOSc*T*ffl^T^S„ 
[0 0 14] r©3U6«©^*flsEtiS?«H:. 8fyF 

Z*lZ> 0 ^tiir^Stt, ft^<t UT2 X 8flSCT»7<^- 

yyoy^H;, 8||©r-^«?DIO-l4v>lDI 
O- 8\Cttl&lsTmibilZ>o fflfflX-i*. ^<Db*><D2 
m<Ot*V 7v ?9\cM!fcLtclBim'>ft$ik LT&mtf) 
\C7f;£tlXl<^Z>* 

[0015] loro^^y^nj/^lt **Vv'vy9 
B L 1 1 lc^$tuX^5ot 2o<DB\^^V y 
^EttlHl&S B L 1 t SB L 2^»7bixSo 1 oro@l 
7p s^EtSlsl&SBL llitt, loO^^yfMOS 

fetti ii. %ti\c*ti,xmmm& mmxK2 



6 

m Vbtltc%mm,#* J r/<i'9Q2, QlOt. 
U7.p5±<Dtc#>l,Z.mV btltcxj yfMO S F E T T 2 

[0 0 16] — jfOm-T'v y9&)M®&SBL 1 (^l*J^^ 
T. niOT h*\sxMtt.mX'hZ> , ?-b°?'vy9mWB 
1 1 icy- MS^atCg^il^cMOS FETT 1 1\C 
ft$i&tltz8m(DX4 i-fMOSFETlC^ffLT, d 
io l~d 8©f- ^^* 5 IS;»7?>ix5o Z.ft,b<D7 ! —9Bd 

i~d8is. m&r&£5t£±vautMi**+'*i>'fQ 

1~Q8, Q9~Q16ffi-*©tfi5:Mt5„ 
UttWCHU iiax-^i^d l~d 8©te*8KH:» ±E 
MOS FETT 2 1 iCftmZtltc* b W^KihWfcfeW 
j/^-MOSFET^l7 5>tt, * h u-^Kih«JEW 

Jems d i icSHttSih,*. ±ea*R«#**'<->* q i 

~Q8 Sr«fi£'f-«*:»©|fi*«>«ffiP 1. 1 A'Aaic&jft 
£ixS„ Z(DnmP 1 1 ttff^WT KW^Iftti It 
±W.7-9md l~d 8 tiffSE_-tSJ:5fcE«*HS. 
20 9MP 1 2 ft, flil<D^©^dr-t^v'^Q9~Q 1 6 tC 

^Lt, ±EiiPi lfc&Av-eSKSiia. 

[0 0 17] l^^yynj'^BL 1 
©ffl:/ a y i> GttSK S B L 2 K:*Sl*T t±IEPl«^ > 
^lCDT KMl8?fttfe5!7- K7n y9ffcWB 1 2 
(cy-b^*jl(Cl^$iX7tMOSFETT 1 2 (Cft* 
$intc8m<0^^ j/^-MOSFETIC^JSUT, dl* 

~d8" ro9*-^«is«»te>*b«. .^JtfelM&D^-* 
itftdi' ~d8' tt, a5fi-t-5«t5*±E»JI«#*-r 

q 1 ~ q 8 , q9~ql6 (O-jj <DmM*m&1r 

30 s. reoHlfeCaj-cii, ±Ex-*j»di' ~d8' coffi 

mct± % ±EMOSFETT2 2\CjXm£tltcX h\/X 

P5±<Dfc#><DX'( yf-MO S F E T^l7 fetlJiEcD* 
h U^K±«iI«*SilSS D 1 {^St^ttSo ±IB^« 

fledf^^v-^q l~q 8**^-rSfc>!)COfi!l*(0«^P 
1 2fc&mi<£Bf&&thho ^.(DmmP 1 214, ^2»T 
h'lsxmWMk LT±ISx-^«Sd 1 ' ~d8' tfiX 

•TSJ;5ic:tec7)^««i:^ J r^v'^q 9~q 1 6^«fi£ 

■rstewr Kw^asusip 2 2 t^T-ias^^s. 

[0018) oSO, ^!/7D 7 ^BLlli, ±12 2 
40 ocogl^a j/^IB^tlelJgs B L 1 £SBL2flS, ^ hi/ 

So fl*fc«||8$*b«;i^J, mWj/jMa»«S:S^fciai t 
<-tSfcJt>lc, I2»7 Ku-^SJU&tffeS^ffiP l l 
i:P12St;P2 1iP2 2«)7K^#lt)STI4 ) _h 
TS*WCI4/j: < . ±A» bm\c l t 2 W <fc b l-f J 9 ^ X b 

[0 0 19] iESIBISfr^-y^^^Q l^tt, ^rti-g 
ft-eiocD^^y-tr/wSrffifiK-tStrotfct), ±Ewi 
b\c2i<ommd l&tfP 1 1 SraMS*«c«r»A/-Cjt 
so £-TSJ:Mcffi@-fSf£i7T-i5fiJc-T?tS. oto, «tf 
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d l&tfftSP i i SrftfcSBteJfcrtU P?m@#£M 
fct©T?j!c<THt4e»^. oSO, !at§le]S& 

[0 0 2 0] r©|fe»«-CHt. ±IBIi|7'n S /^Etg[Hl8S 
SBLltSBL2 (C^t L T , fS 2 ©7 K 

fosm^p 1 1 1 p i 2\cmt7 Y\sx*m*> axt, 

^ilT-V- hPL lfcSNR-fS. I3*te, ffctf 2 <o 
7* K^*«Uft-e&5*«P 2 1 i P 2 2(C^DT ku- 

T\ rtt^ro^tjiru-hPL 1 £PL2lC2tLT. T 
KW^S^HKi: LT<£>#iI7V- hi® K?-f'<P L — 
DV-l*Ktt5. 

[0 0 2 1] rwi^tltfiEt-rsrilcit), 

hi® K7W^PL-DVIi, HKW(C|g2(7DT 
^^Ki®T*fc-5te^WffifiEP 1 1~P2 2©f s/^ldjtt 
LTiS^ 2 fg<D*# ft £ <Q JBriH-<5 r t Uti . 

^!!7W»iTK w^il^HliiS t 5 «fc 

[0 0 2 2] te(Oft*t LT^^^Tt^^^-U^n y 
^BL2 itct3t>Tt, ±IEHJ«ft«^;i:$ti,5„ * U 
T, PHI"CI'±^i®(il<t Z>~77 y 2 7$ y y~ k LTTFcFil/ 
TV^^^^n j/^BL 1 8,&t7BL2 8t, ^WfHJ 
tc€B& £ ftT <^ 3 ftiro ^ !J ^ n y* t> lsH£ft»fi£ i $ 

^S^IhIKBL 1 8«?{C-^*H5>< ; ey-fe/l'i Lt©» 

[0 0 2 3] Yt^^YSW-lli, ±!2^x-^i® 
D 1 ~D 8 Wtp^b 1 oco£iIJR UT^iIt"-?*!^ 
^O^iix-^iSlcii, ±E»#ii*/R*UJ 
UIhIKRWC 1 icx-^as^-D I O- l^Ui-tbtlSo 
±|EYirw^^YSW- ltt, #iltRcoy * ■/ ir 

oW^WllJIV o/2 5r«t5^-C yfMOSFE 
[0 0 2 4] $9 yiWr-^afD I O— 2 ~D I O 
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x-^ffi^-D I 0-7lC*fJ^LfcYirW^ h 7&l>*©£ 
&^/fe^tBLlH]?gRWC 7^ft^t LT^£i"k fdl» 

[0 0 2 5] ±E^ ; ty7L"('aro> : E-^nj'^»I 
IT KW*il#liBiiT*<fc5*7- K» (^o s'^S^SSWB 
1 lt£) Wf207Kl/AlRiffc5!7-Kl (# 
il:/!^- hi&PL lf£) tt» f^-ZWB-DEC, P 

l-decicj: vmfc/ttmfcnmm^tiz'tis-z-b 

io tb^„ X^T Kl"*<f-5i-XAIi, 7KM^y7rXA 
BfcilLTT ^^|HlKXALic©t5ii*ix5c 
iEf^-yWB-DECi PL-DECtt, 7 
7 ~y?-®1&XAHCft'9&tititcT K^fB*S:*»L 

[0 0 2 6] ±EYtl/^^YSW-l~YSW-8« 
fr*^ j/fMOSFETIi, Yr^-yYDE Ct£ <fc 9 
*-f y?-M®Ztl%o Y17 Kl/^fifYAIl, 7KI" 
20 7r YAB£iILT7 Kv*7 y^lel&YA LtC 

Yf^-nDECIt 7K^7 5-f 
EIKYALfc«*>a*ixfcr Ku^fB*«:»KUT, S 

CfcttttU ^9 7#©#S«7 f -*il&lCtt^T*m 
UVo/2^»t5. 

[0 0 2 7] ©J^Ie1KCONT«:, mjUflffiVcclc J; <0 
»#ii*«EVo, *##iZ ! «ffVo/2WtH7Jt. * 

30 /c e Liv « y 7 1/ y (xtttf-y 
> ? tern mnmwztmWiZtiz, ^^7 

[0 0 2 8] IUHCIi, ro««li«5-iN»«:E«i61tt 
\cteVZ,**Vy'vyy-<0-mi&&\<Di'4T<> — 

±T\CfrV fejxfc 2 ooOeiT'n y IBItlplKlC^^ t>tl 

40 *h£LTl^5o 

[00 2 9] @20/t!)7a 5 ' : ?»SMfi:, 01 

W-tZo ®2(D**ryy'vy?(D£my'vy?tZfe\BH& 
tt, f 17 Kl^^ii^Jc^^tt/ciloco^-rs'^M 

osFETt, ^ h isxpukm&mf&micmGztitci 

•O(07s Y UXffilkfilCDX'f yf-MO SFETt, 
^yfMOSF E T Ph] JC^gt $ 4x7c 2 oO«(t* 

U EHro^^eyyciy^rogi^nyyEtilHlKii^i 

so T KU-^^i®{^)gg$ti,fclOW^^ yfMOSFE 
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Ti, * hu*Kitm«ii6$Ki£^£ixfcioOT* h 
^iJtfflro^yfMOSFETt, ±fB#*'f 
MO S F E TF H Hcgi^^Hfc4 <XD%ffiW>#* 

:/ * ci 5/ ? fBffitlHlKO^telStSlHlK^ 4 0«9 

[0 0 3 0] PHHIC^T, ^|6]lC^ilST'^$^fci 
yfMOS FETT 1 lt?$r^UT^igc$ixfc±fiii 

(DgiyBs/^iatgmgssLB i«tsf-^^> & 

yU&b LX<D9,MP 1 1~P4 lj&Sj&SStt*. ±15* 
^fyfMOSFETTl l^©y-Ht K^dj- 

^s^wb 1 1 t-#mz.mf&ztiZo ^(nmrnmn 

Siiyn.j/^IEttlHlfiSS B L 111. lo^-fyfMOS 
FETT1 1 5t» L 1 4 o©5lii#* t ^*->^ 

[0 0 3 1] #(cSi]|?g$H^v>^, y>?WV{ 
iWBl 1(3, ^Jxtf#!J-> 
y aVg^fetPlf&i^So ^^MOSFETTll 
^5r^- UT^^tl^iil^n ^IEISIhISS S B L 1 F*?« 

11~P41(4, 2jf@£3«g»|2;&iUl75><b&'J, t£ 
i£"t"<5<fc 5 \c*iv?h(3&frbteZ>&m$iMmic i. 
$£ix5„ ±IB@i|^'B3'i'f5ffi[Eli(SSBL lPWr--? 
Bnmi&iCtt, * V U7.pjit<Dlt)b<DX'( yfMO S F 
E T T 2 1 bfl.t%Z<OX h UXW±mf£&&m 

SD 1 icmU^tl^o ±12* M^B&ltO*^ ?fMO 
S FETT 2 1?©^- H2, t-^^d S'^^SDB 1 

[00 3 2] ±IEcD* h u*K±f8/£tf«ai§fc S D 1 K2t 
LT^W^Tft'JWliI^B i^fatglelBSS B L2« 
±!E* h^KifflSJEMSSD 
llCgMgLT, * h\/X&ilk<Dtzit><DXj yfMOSF 
ETT 2 2^^(^e,tl. *coy- Mix — ^^b 
$DB 1 2(C«i^$tl>2)c ±sa^[6]lC^T'*$ixfc 
if-^iSDl-Dei, ^ftifift-SJ: 
fc*-< yfMO S F E T T 1 2%*frl.X&ffi.£tltzT 
{fflOgl^n y # IBttlHlK S B L 2 Sx-^i®, 
S^rix^tK^-t-SJ; 5^gaB$tv5B2roT 

LTWtSP 1 2~P4 2«&£;h.3 0 
"t, x-^iSIWTfllJKfStt^ft^iH*^ yfMOSF 
ETT1 2«?roy-Ki, !7- K^B j/^il^WB 1 
2t-*W^«fi£$tu5<, PlHH-li, lo©>*y^o 



(6) 

/0 

nv~ hVB 2/^^±lS7- K^n y^iSIWB 1 IX 
liWB l 2»c^b-Cgae$ixSJ:^(csS»tf)ix> i7 
-^t^ftKttjfcLfc*^ ^fMOSFETOa^ 
^ H?iJ^MLT±T^WlcSaS$ix5c ^»J:?&*f 

[00 3 3] ^HiS^T'l*, ±I5@|7'b s^fEttlHSg 
SBL 2CDS&P 1 2~P4 2(2, p7>f 'MBItCfcl^T 
mJifaKM&ZtlZ&Utiii&PL 1 ' -PL 4* £;frU 

msmpLi' ~pl4' wmwBB*ii/j:^*, 4 

[0 0 3 4] ±i24o<£>#iI7V- Mitt, 

hi&PL 1 irPL2&0 5 #il7 P ^-bi^PL3iPL4 

tPL2tt, «®P 11, PI 2S05«MP 21, P2 
■ HdtlZ'timG-Ztl. *ii^^-hi^PL3tPL4 
li, tiP3 1, P3 2MtiP4 1\ P4 2tcm 

20 «x#atei£&£ii<&. ±fi'J(iSaa$tufc*ji^u- h 

Ih'7^^PL-DV l.RVP L-DV 2<Dtti?m^r 
PLlMPL2^UtiPl l, P1-2SWSS 

.. P21, p 2 2\cBz.btiz><, iijshc, 2m\z$ttbn 
m<D&m&Wz£titcmMP 3 1 1 p 3 2&t>*p 4itp 

4 2(£tt, TftiJJcSES^tvfc^iiT'i/- hi® K5-f '<P 
L - D V 3 R P L - D V 4 <£> ttj^ff 5 € g (Og3 

S^K «fc 9 8tfifc£*vfc*ii^- MftP L 3ST>*P L 4 

30 [0035] zoxotem&b-rzz.kiz.SiV, 
b j/ ^ mm®mz.<£*ft,z>m&mfe®m* 4 ^co^ 

[0 0 3 6] I2l4li(i, ±IE^(*faigi£ew*#iZ ! ^ 
Bs/^tro2-o^^i;LTM^JC^$tl-T^.5. ^ 

ommmxte, %mm&* j r^>*Qi<%\z.&^x, % 

V o / 2 t«»«roSfii)i4 C&V W t "t-So 
so [0 0 3 7] Wynj/^BLl lOfWiRiyaj/ 
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?SBL 1©^ yfMOSFETT 1 1 ^tt^Jftti 
(ON) l£, ^-f yfMOSFETTl 2lW7«i 
(OFF) (C£tl,5, r*t»cJ:9. ©17*° y*W&mi& 

SBL 1 Ox-^iScI l~d 814, ZtlZ'tlA^T-f 

~D8fflH« if'-^i^D l^il^^tbT, 

xtts^mui^o (xiivo) am^estis. f&©# 

31#i±X-^i8iD 2 ~D 8 o/2 ^ttJo^nSo 

[00 3 8] ±fSiltRii|7*n y^SBL 1 JCfct^T, 7° 

l\£9Z&%-Xte%t*mL#fft>ti?>b%. 

b«6PL licmffvo (x«o) te«*a 

[0 0 3 9] rtblc «t 9 , Sftgl^ns^SBL 1©5I» 
Itt+t^Ql ©MSSrai^lt, V oiSsepjP 

h»KP 1 1 i#StR©-r-*iGgd 2~d Sfvmi&£ 
*b**3»l©3fi»«#*-lr^^Q2~Q8-eH:, Vo 
/2 rottJE U*»HJaP*tu<Ct^»t> t> t ©^«©tttt*i!ft 
*H-5„ ±fBj§tR©x~*i&|d i i»Rroyi/- htt 

Xt. ±IBPI«{CVo/2»«lEt^*P$^^^e> 
2~d 8 ^M©/u- h@®P 2 1 t-C«fi£3*b 

rat^-x. btizmmfr v o / 2 tnm-sm t k<> x^mo 

sy s 4t4^tfM«\ Vo/2©J:54^h^o 
IIE£&.5*EfcBW>P£;Jx*V\, 
[004 0] j!iR7*n yfBLl i ©ffxo^ilWBIT' o 
s/^SBL2(D^-r 5 '^-MOSFETT 1 2^14^7^ 
1$ (OFF) »£., ^5'fMOSFETT2 2li*y^ 
m (ON) ir^tvS. rtHCtt), *«Sl©Bl^os'^ 
lEt&HIJ&S B L 2<Dx-^i»d 1 ' ~d8' 14, ^iVgf 

o/2^PnAP$tt'5o rtuJcit), ±IE7V-hS®P 
1 ltP12©*»J:otVo (XttO) ©i^i 

8##-r/<v'* q l~q 8(C*3^Tt>, Vo/2<049 

fc. ilS^iltRrox-^ilSd 1" ~d8' #3ft<D 
7V-hS;ffiP2 2i»W»c«^$tbfc^S^^^^ 

->^(c*3i>-c«. Pi«;<srat^xt>n.5«iiiS5Vo/2 

<D¥\9MLb t£iXft>&<»5Mtf± t*v>ffa»9 *\ V o 

[0 04 1] #j§#?7"n j/^ BL2 1 X\*. 
D1~D8^. *Vvxffi±mB&l&1fcSD2\cmifc& 
tl5^yfMOSFETT13> T23, T14M 
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l" ~d8" ^(4l2^L&^x-i , *? L +-v ? lHl«gfc:i 9 
OVCDi^lcx-f *3-\-i?ZixXii'0 , 
P 3 1~P 4 2ICb0 VtfftlMZilX^ZtdVX'hZiD 
X\ ftm&±£Z>Zbttti:<xh\'X<Dm'Bttt:Z>%j£ 

[0 0 4 2] B5fctt, »#&*lM1si:tt*ttiUttf£* 

&wi-ztt&<oimism®tf7F£ih,x^z>o 
io n-e^-r 4 )4Vo xi4.£*ii-e^-f J: 5 <tovw^ 

rixi^LT, ^S^O±x-^^CI4Vo/2 
(4, ±fei^-^«<D-il^$tvfct«D(0«J£i:l4iS6jc, 

nsn-e^-r «t 5 & o vx«4j&»-C7fj-r «fc 9 & v o 

hSBE(4 0V(c$tu5o 

[0 0 4 3] tt^.|HL^-Y^^T'<4, lErr-V X 

5W*$ftfcfc©fcf±,. £tt-CSH-*5fc (a) ©WHV 
20 o»C7°.!J^-v-v ; $4x > "TV- Hflffi^OVtd^ixT^ 

(b) <Dn?%x-ti/xTis-7\c3i *)±>*-rz> 0 -rt£t> 

felc, (c) (0 4 5IC3ltR$^S^x-^^t7"l/- h 

OtfffittlifE*#i&*£l5l*-e*>6. 
[0 0 4 4] H6CH:, ±IBS^7*c? y^rtJC^ttSil 
ft©|7*n y ^ S B L 1 T'©*# ii^tt^^K^W U»f^ 

y^7rMOSFETTl \1fi*>#m^ T-?$k* 

40 SFETT2 1^^-7^{C$JxS<, iixtci'?. StR 
$tlfc7-*-^i^d HCI4ix-^^»®tR«)±Vo (X 
I40V) jWSTOmSiT,, ffiW^il^x-^^d 2~d 8IC 
l4^S^©±x-^i^<0l8JEVo/2^^P$tv5 o -7 

9, iIiRr-*i8Sld 1 tjl^WT't'-H^P l l b<offl 
$ tufc3*««» * -y /* ^> ^ (cmjE v o ^s^p $ ti 
•5. te©^tt<*^^^">^lC»4Vo/2©SiEU?!)^ 
JP$*b^l\ 

[0 0 4 5] Wlto-mLIM ? frX-ti* ±E©4^{cr- 
. so ^ilrif-^iilc«S$ti5 h7V^7rMOSFE 
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TTl li^^lftfc. x-*i§&£* h w*&lkSE« 
*&»fc«83ixa h7^7rMOSFETT2 1 
7^ffl(C^^TV^-5roT% m&.£ titer- 
IS, H^X-^-fJ:?^ (a) ©JWW|Vofc7'!J? L + -S? 

©Kte^ttto-c^Sfcff^^ie* (b) ©Mwe 

J:6#tt«>fil64:5clcgi-*-*:«>fc» (c) C±;HIR 

[0 0 4 61 BH7I02. IXMB&VyftoK.iStiSft 
.Sfcil^o y ? S B L 2 ii*»f^ t B6*W b«J 

h7V^7rMOS FETT 1 2i45^-7^ISl-, T— * 

MOSFETT2 2^^->^tS{-^ix5 0 rftK:J:9, 
r-^i»d 1" ~d8" o/2fc$lto£flZa to 

T, ^S^@|yny^SBL2lC*5^Tt v 

d l" ~d8" ta*Vo/2ASRWra£*b-CI^5a»e>#ffi' 
[0 0 4 7] f f —f<0 1 i OfCjfctT. ±1E®EE©6M)P 

1 lc&5t><Di£#LT<o^§#ii^<HT9 «t ?t£L 
TtJ:^. ott?, t£*<£>-ffi*PS*§!EPROMf$<Z>J: 
5fc#*iM.»f*J:EI*K:, 8 tV Ko^fi-ewr-^ 

tc-f £t><£>-efcoT t ii^o ?f~-f 5r ilc J; 

[004 8] o$<9, ^l(B]g<Dm*»]F a 1i;m2|51g<D 
Stii^Slfflfc^-C, ±Eh7V^77MOSFET 

ttU 8l@B«>iB*»IIBJ*Stt<5 "0" 

tctt, s«$ix-5ru-hiSw*fi:^vo/2ro < t^/£ 

Hi: mm UTr-iS'SwSfi^V o / 2 (T> X 0 
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/E^pn^p$ix-c^^-*(S)ici6i< x 5£3Jts. 

[0 0 4 9] ?I^^V^T=fT^ix5m2[a]BW *l"t^ 
[00 5 0] HI 8 fctt, ±gE*N?#!Et&8@<D##ii* 

10 a^sfr-cvs,, iRin^tJ^Ttt, m4<DMMmtm^ 

iCil^yn y^BLl 1 b1 2 1 

[00 5 1] r^HJSWC&I^Ttt, ^il^^n s/^ B 

L2 iM<o^ T ^(O^iM^nmn— gMM&TFZti 
Xto<9, SiRT'n B L 1 Hfflfcoi^TttllfrlSlgU tf> 

mmmtm cx&>z><DX'Mwz%v&-r?><, 

? B L 2 lfiS^*3V^T, * h l/^ES±«JEWI&iKSD 2 
KStJSLfc*^ ?fMOSFETT2 3MT2 43££' 
(ON) LT X ^^yfMOSFETT2 3 
20 fi.tJ ! T2 4^C0y-^-KW>-SK<^-siSl-Vo/2 

^fcMSEW<fc5&0a»£:7n^rt<D7 f -**&d 1" 
~d 8"-4:ISH:«ffi© Vo/-2KK3e-f5. foS^fii. 
^iltR^n ^BL21 T-f±* h u*l»JtSJE{ft!Si$S 
D2<C0VSr.«^-rSJ:^icu. «UafcfC7 F U'— f 

(DjLJ^T-fmd 1" ~d 8" \c74X<7-*-i?®& 
*»»J89!»t ^ i: ft < , ^StR^n ^BL21 (09ltl 

[00 5 2] HI 9 (Ctt, r co^PJI^S^^ISISSfi 

HI9{i(i, El 1 0 irWMjSSrWb^c-rsfcfeBl 1 0 t 

[00 5 3] r <0|IJS{ISJt?(i, ^ h U^ESihfljEW^ 
t^ttlC*fi^L-T^»tP>tv5^^ 5-fMOSFETi5!f 
B&^ixS. o^"9< loO^^U s/^ B L 1 l;5S2 
40 oW@|^n j»;?|StilH]SSS B L 1 i: S B L 2 l^tt <b 
tb. 2oro©|yn y ^ gfitl[51?gSBL 1 <h S B L 2 KtJ 
^T^U— httffiP 1 1 t P 1 2&t;P 2 1 t P 2 2# 

[0 0 5 4] r»^T-«:, ±IEC»J: Yu^± 

so [0 0 5 5] mi llCli, ±EE19i:l2ll OlCjp^ixfci 
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IS 

^"Ctt, il^^n B L 1 1 t^I^oy^B L 2 

l iro2o^ft^i LTWj^jK^ft, mJlElHUfl^ 

tfiWESrV o b U ^<D*#CD«JEV o / 2 T*tt:#ffi 
tfci^ t> <r> t -r 

[0056] r. ©fasw-mwe© <t o \,c^(D%mit 
fMosFETn im**yftn\c, nmsm^f^y 

if S B L 2 ©^c -y Ki^WB 1 2 £^-f 

LT*-T yfMOSFETT 1 2 ^fc^^M £ft 
S„ -tb-T; ^-^i^D l~D8 4r^;T^jl^tCUT 
Vo./2*«IS-f6. rftf£.fc«J, WmVim-T'vy'rO 

f-^iar ~d8' SrVo/2tcyy^-v-v J -r 

[0 0 5 7] ±fE©i5*P r y^--V- ^jUT-fSt, 
jt^oj/^BL 1 KDf roilftBI^ns^iElglHj&S 
BL yfMOSFETT 1 1 (O 

N) yfMOSFETT 1 2tt^"7^ (OF 

F) fc£ftS.- rtlidiU, SWUM:/ny*aettE]l&S 
BL lWy'-^ISd l~d 8fiJ\ itl J t'M^r ! —^t» 
D l ~D 8 KttK£ft&. *a«Bjyny^E« 
[HlKSBL2rox-^i|gd 1* ~d 8' tt> MiEEUi: 
ft*fc#Vo/2fc«#SftS. HUGH 4 t El 1 l«75tB 
UTtt, E4(0|liS«SJ(c*3^TT f -^^d 1 ' ~ 
d8 * tt, ^ h WXgSitfflcD;*^ yfMOS F ET£r;fr 
L T V o / 2 WttJE £ ft 6 {d*t U T , 

in 1 1 0>mmwK.ts^xtt* r-^idr ~d8' m 

ICfcoT, ^-^d 1 ' ~d 8 ' (DMtiLtfV o / 2K 

[00 5 8] -tUT, 4f-^)»Dl~D8ro?*., ± 

0 (XttVo) #{fc&£ftS, ft!l^jl^±x-^^D 
2~D8KteVo/2riStfe££ft6 0 ilffiWliilT'ns, 
?£ttlelKS B L 1 (it3^-C. TV- h«®P 1 1 

ttiLdSfTfrft-Si:^ #ii:7V-MJiiPL lf£«ffiVo 
(XttO) ft, ttO*3»R©*iiT , u-HRP 

L 2 11 0 b V o / 2 9 &x. 6>ft-5 0 
[0 0 5 9] rftKJz'K iS^@"|yn j/^fEtgleligSB 

L 1 (D^att^r + Q 1 (DffiM&mz^ V o 

^ q i \cto^x&mvtmnftm<Dft # t pi c- 



b^Otf® 5 0 rftlcttLT, ±fBSft7V 

- hm^gp 1 1 t^iiiRox-^i&d 2~d 8 tnmiz 

^£$ftfc#«ft«03&^m#*-V'^*Q 2~Q 8oDjS] 
SffifHJctt, Vo/2«i)iL dfl]*P * ft* t \d» & t i: 
<0»tt<0tt»Sr«»i-5. JblEiSiR£>x-*ig|d 1 

ii^w^u- hasp i 2 £ontt£jft$ftfctttt«tt 

IB^iRcOx-^Hd 2~d 8 b, ^WSi^U- 

io iP2i b<Dm\ci&f&ztitc&.mmft*'r'<i>'fQ 1 o 

~Q 1 6 fCfc^TH:, Pim^^-^^bftS^ffi^v o/ 

RliP$ ft/it ^. 
[00 6 0] ^tR^n y^BLl 1 (O"pC0^iltR©|yn 
5» ^ IBtSlHlgS S B L 2CC*^ yfMOSFETT.l 2 5? 
Ht±B*«S:«H«U*7'«flB (OFF) K£ft. x-^ 
idl' ~d-8' #Vo,/2£{*l»L-C^5<, ift^J; 
9> iE^^-h^ISP 1 1 bP 1 2W*ii-fk^J;oT 
20 vo ixtto) <D£ot£W£tf%i1m£ixZ>-7i'— hSffi 
Pi 24r*-f5aiBW<**-r^^fci8V^-Cfc, ffi*® 
(DPfl }d v o / 2 <D J; 5 teWfc L^^PPiP $ * I ^> ib ^® w 

S<Ett4C*t\ ifE^S^O^-^iHd 1- 

d8* b. #atR<0^U'-b«®P2 2 iT?«ric£ftfc 

«fir t Jiot»iOS6i!4 D<C«/ >tf*» 9 i\ Vo/2 
©i?^ hu^©WHi:*5®E^PniP$ft4ri:(l 

[00 6 1] nWSizfx2 yi7B L 2 1 t?tt, 
30 Dl~D8t, !7-hVDj-^iWB2 1i:WB2 2«s 
a^w^/Pt^ftSriricJ: yfMOSFETT 
1 3Xt>*T 1 4m**7>timbte'0 , IPM^Oj'^B 
L2 lrtWx-^iSd 1" ~d 8" #(c©JRB$ft 

^{CX'f^^-V-v'^ftTfct), /l^-hflP3 1~ 

P4 2iit>o vtmto&hx^ztiftxbznx. ftfe 
ft^r ttt*v\ 

[0 0 6 2] Ell 2tc:«, ±EEI1 l«t#ii*ifft 

ftT^rffiro i 5 4 v o / 2 « T y -■ ^id^sff frft 
^ix-^^o^x-^^ftfctwicd, m&XTp-t 

J:5*Vo (Xtt^aT-^<t5*ov) ^ttl&^ft 
S 0 zti\c*tLX. ^S^roi7 f -^^tcttVo/2as 
^^Fft^o ^ii^U- hi^rotpT-jS^$ft7c:'bWlC 
±IE±r-^i^«iS^$ftfct»omJItliiSt-, 
Hil8T-*-ri:5*OV (X»i.^T-^-f i^/iVo) aft* 
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[0063] mz-mLV-f ?;isx*n. ^D^-^-^mm 

&mtt bilXmUD <£ 0 ft V o / 2 <f>7 y f- 1 - 

mfoX-TF-t-jLOiC (a) (DMfflV oiC? is £ 

±Cfc 5*814: (b) oMMtty^T 

f f -*»TI**fiHEfl:as£tfc<r\, d©J: 5 4R*UL 
te£<&#tt©R*t$r5cfcM-*-fcftlc, (c) wi^fcjl 

k&fe£-&Xi>k (DWtmcm-To i>Lh. .SMX^-T*. 

[0 0 6 4] Ull 3(Ctt, lUynj/^BL 1 1 ft"?© 
il^gl^n y^ElgBJSS B L 1 -e<7>»#&#WE£iS 

5. rroi^i/Pft-^fWini, hiIbEIr) 

OSFETTl 1^3}-V«®lC$ix6o rtHCtt), 51 

• (XI40V) ^EdAD^ix, teW^jliRx-^iSd 2~d 
8 \c \*&miR<o if- ?IOl)±V o / 2 # ftJip $ Jx 
■So T'W'-MSIOWEH:, infEE 1 2 i: mmx-hZ* r 

ai#ix-*<Sd i £»w>7v-nftp 1 1 
i m tc^fig $ ftfe 96Ktt» * ^ /< -> * l^mJE v o rjJpp 

[0065] R*iflUM*>i/-ctt, -fu^-^-^mm 
tfivtt) btixatimv < t?/iVo/207'!)fT- snmp 

y^77MOSFETTl 1 /J5^V^IC$tl,5„ iltR 
^ixfcT-^Sjid ncii, Hi^-c^-r J: 5 (a) co#i 

x\,^z<d x-ft>m<»&.mv$L ctzho X'ftM\cw omm* 

(b) (DMfflx-tyxr^yicX ►J-fe^-f -5, dwj: 

(c) roJ:?(£iIJR$;ft5x-*i8l£7V-h®£wa 



(10) 

/<? 

[006 6] El 1 4 Kli, il^y n yfBLl 1 F^t?<0 
#il}R@J:/n y * BBWallS S B L 2 jA^ifcflH k 

*i5„ rcoi^^^y^^-^ra^T-rst, una 

MOSFETT 1 2^^-7^|gtC$tu5. -h!57'y^^ 
-v'fc.fctK x-^i^d 1" ~d 8" tCttVo/2flS& 

«f$^s„ tttt, mriBiai 3 kmmxhz, -fu-vm 

i*» ifeoi^fcx-^illd l" ~d 8" (cttVo/'2 

t>m$f&jxx\,*z>frbftm<oB.feii±&t£i<\ 
[0067] ia i 5icii v ±feni9 kmi oic^^na 

m&mwi-ztc&iDmi&mtfijiztix^Zo mm^a^ 

Ttt, il^T'a j/^BL 1 1 t^iliH^a S />>BL2 1 

5«JE5: V o k U *ro^^cD®IV o / 2 "Ctt^ffi© 
SS5^ t ^l/> h <D k -t 5 o 

[0068] c: (ommmxttyv f-^-^mr^K^^x 

t, ^jl^Si)^n;/^f2tg|elJSSBL2ro!7-Kyc7^ 
^«SWB 12i RflHcaWT'n yfBLl 1 ©il^gi|y 
so n^^lEiilHlKSBL l©!7-K7*nj/^iWB 1 1 t 
U^McZtlXXj yfMOSFETT 1 1 St^T 
1 2 VttliJCU ix^-^i^D l~D8«ri 
T#ilt^tCUTVo/2^ttl&bT, il^yn y^l^cD 
X-^^d l~d SSt^x-^JId 1 ' ~d 8 ' o 
/2(d7°y^^-^i-5o 

[0 0 6 9] ±IEro<t ote?V f\-~Jf)m~Ti- 

M7"d y^BLll O+W^il^i'l^ci y^|2li[HlSg 
SBL2CD^-fy^MOSFETTl 2^«^"7^ffi 
(OFF) icWJ^T^jl^gl^ns/^iaiilDliJSSB 
40 L 2 fflr-^l d 1 ' ~d 8 ' UlVo/2 Sr^^^lir 

5o teiiwiaiai i kmmx-hznx-mwzGto-fZo 

Z.wm&X'ft* iltR^n B L 1 1 X<DM$im7v V 
t> bEH:Ih]K5 S B L l©!7-K7'Dy^iiWB 1 lSry^e 

y im ^^mm\ct>tz^xy^ u-</nc-rtitf «t^*»t> 

[0 0 7 0] iJclc, ^^-yT^-fe^W^iC^il^jC$tu 
•S^f ^m** + ^°v'^»C!{i^5Vo/2(0^ h t^^ 
lco^T%^-t-6. ±IEW^SSi«JEVo/2tt % 
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[0071] mm*. z<Dmmm<o*m#&femm<o± 

lr>(D^-( y^m^cMLXmm (8<@) 
S^dE-^/^v-^Sr^U, x-^SSSrN* (1 2 8*) 



20 

o/2co* h u-*£tl-gH- i coj: ?ic&.5 0 
[0 0 7 2] 
1*1] 



«£*3 | 



9ft aft /#3ft 

tfcaft/ aft 

#Sft/#Sft 



#a« aft /#aft 
7*Dy? ^aft/ a# 

|#Sft/#Sft 



N-l N-l 
m-1 | M-l 
0 NM-1 



N— 1 
I 0 
0 



N- 1 
m- 1 



I 

N • mQl/fr-l) 



[0 0 7 3] SE 1 T*li, lttSrofc»(C > »T4-3 3 ^90 1 8 9 ^SBCDJ: 5 \C 1 OCD*-f s^ld* 

6 4 7 7 J; 5 ;y^iSt^£#Jt/j^-C*x- ^a^-v^->^ ^ItfctWT-fcoT, <&«/5^ttB^ 

fmtV- K^ro^i-^tt^^r-y^v-^^^fct, 20 b^T*ttft^;5S#iiiRU-</Ui: LTV o/2 Sr^Wld 

co£&*l£ffi (&*l) iU ®M¥3-3 6 7 6 3^- L-fc>b»£ft5|5&ffi (ft£3) t^So 

<^«©J:5i' i^<n?mn,W*\'*i'9\^i~o<F>x-'< v [o o 7 4] M/x<D(Hi^cii, fcco;*: (D fti^ 

^£i£ttfctco (66*2) tU #M¥4- * L (4) K&s, - 

&&W<Dmi:X 1-W* = (N-l) +.(m- 1) (1) 

&&1C9&*:;*. hi^;* = NM- l (2) 

&*2CDft*:* h l^* = N- 1 (3) 

e§5fe3coft^:^M/^=l+ (m-l) /N-l) 

+ Nm/ (N-l) • (M/m-1) • • (4) 
[ 0 0 7 5 1 2 »t b W^roffiSJtli. ★ *ifc£ (5) t£\,>L (7) 

*3g^cDffl*fJt= 1 + (m-l) / (N-l) (5) 

1 C9fil*flt= (NM-1) / (N-l) • (6) 

ft* 3 WtB*flt= 1 + (m- 1 ) / (N- 1 ) 

+ Nm/ (N-l) • (M/m-1) (7) 

[0 0.7 6] ttlia?) J; 5 t£N= 1 2 8, M= 1 0 2 4, 4©<t 5 |i 4 oWglT'n j/ ^ IBtS[eIf§A s t9;(t t>il/2> 0 r 

m=8 i: LfcJ^-g-OtBWJtli, =^5fe 2 CO 1 feat L-T. * tUCStJ&LT, 4ocog|^n s/ ^ fEttlalSS S B L 1 ~S 

mWltl. 0 6fetm£mt\Ct£Z><D\Cftl.X, ft&l BL4{Ct3^TatJ^-rS4oOT'U'-h®SP 1 1. P 

it¥&3(i % 1 0 2 5{gi:*£< rcortd^, 12, P13, P14StfP2 1, P22 N P23, P 

sr^it •& r i {czzmmmitzm V oo, *u£„ 
^^■y T^-tr^^fic^iiiRjc$^6^«^^i'^v'^ 40 [o o 7 8] z<d£ oKWtfu y ? wfemf&n&zmim 

^l*^/^*ifSl£l3&«C-C*#5o &*5, 8tVhC9 b ±Z < "f 5 ^ t . ~fv- YMWm&*K 

^^co^^ey r u^^^x'8(@IS:^?>ti5o -e*v [0079] PEH-fc^-c, iWiEmc9l£iS0i|c9.fc 5ft 

#, ¥^^EtS^@ro«f ofEttSfflll, fa 8 M If >< KO ^h'^ Pj±W£Mfem t^-fyf-MOSFET^ 

[0 0 7 7] ®i6(cii. rco^Wlc#5¥^<*iatSg ft^y^-vWNrfr^r Vo/2cd£?{£ 
Bco^y T W SJfOfliKD— ^16«SJcO|e]KI2l^$ixT * h u-^>6S^t)/il^^f|flESrttla-f5 tcot?$>oT 

l/j:i>Lgi|yn j/^fEtglHlKSBL so [ 0 0 8 0 ] M 1 7 tCfi, - C0|g^^«5^^iatSSI 
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gro^^E- y 7 \sJU<Dtii<D-mi&m<nmi&m^£tiX 

s/^ietSIelSSS B L 1~SB L 4 ri^tt btl-StfMC 
L 5 t S B L 6 aSggJ} fetus, 

[00 8 1] -Ttj:t>h, ^ByM T*tt4oro@|7'n j; 
^faiSlUKSBL l~SBL4W**veh,lO0>7'V- 
H«lSaS#jI7V- hi® PL 1 tPL2l£g$t$i"l5 < > 
j/^ 2-C»4 2oC»ii|yn j/^|aitle]*SS B L 5 t S 
B L 6 (D^-5r*ix 1 oco^u- hSMflS^ilT'l'- hi® 
PL 3 t PL4l£g^£;JxS„ 

[0 0 8 2] *S5!W[^5^*IE^e-C?«, 

s> ? ^&t?^ * y r 9 ± x >&ff ? r. b &%mm,#* \'< 

[00 8 3] 0*19, I^r^^^^^yitroJ:^- 

loctiSofcf-i'iiifiw?) 

fiJiJSTSr tidJ:'5, + hi'* 

sNWWB«K«fc^ + S s'i'SRAMXI^^f-f * 

#*&tfJ: 5 **«*]■?*>$. R*fflL»f^-e 

LT J5ifiWfc*ffl Lit -5§-£rtti;'] £-£5 J: ? 5, 
[0 0 8 4] ±ISrc>J: y^^x-cor-^w* 

f bZtiZV'Pte^Vy M»P>/«£5x-*©2«g#fc 
Sit. ±E01 7W«t5J-ii|^t3 S /;5'(7)®C/45^/ < c5'b 

•10 0 8 5] Hi 8fctt, CO«Wfc«5**ft««§6 

S©> y 7 u^f gp<D<t!iK»-|liSeiJwiHlKlil^$jxx 

BLUSBL2m lOCMj'fMOSFETl: 
*T LT 2 <Sc93&KS{** ri^tt ibitSOKtt 
L. yn J /^2»gi|yn S / ; 5'E®[H]KSBL3tSBL 
4T-I4. s/^MOSFETK^LT l<@C03&^mft 
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[0 0 8 6] HI191CI4, r<D^WtC^5^«£atlg 

BLltSBL2tlt low^-f yfMOS FETtC 

L> yn-y^2Wg|^nj/^fB1i[H]!SSBL3i:SBL 
4 -CIS, ^y^MOSFETJcStL-ClfiW&^ft 

yy 2b -eflTV- hSSro^g^&S <fc 9 fcfco L 
[0 0 8.71 >««fc#L--C 

- h iifflA"^ - y (Dgff&K J; 5 * - Wj£o^iftSr 

[0 0 8 8] B2 Ofctt, r (03891 Z> ^jgffclEl&g? 
ffi (FRAM) ©«rtHas*$tfCV^i. ^ 

30 [0 0 8 9] ^d^BIH i 4t?W ii@i?»t?>4x 
rtH4*7°W- hi®W^ (nXm) JC^LT 
[0 0 9 0] »#ii* J ^»BS*WL«F©^o j/^<D®#? 

LT*st, ^S^S^ff^tu/i^i^fc-rs,, 10 

1 t'y hkZtiZo 
so [ 0 0 9 1 ] ® 2 1 \UZ, ^O^W^5^(*IStg^ 
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AMtmmc. lo(07^5/fMOSFETHo^ 
bj&gP lltPl 2£*ilfl:LT*iI:/ 

[009 2] H2 2KI4, Y%km$l\B\&b 9%&&9tfr 
tt, x-^iSB-D I O- 1 {C^LfcYir i/^^YSW 

[0 0 9 3] Yir i/^YSW- l «\ ft*i: 

<D*4 S F E T T 4 £ <£> * ^ 7#MO 

e>tu^>o ft«i UTW^Wfc^SttTV^ffi^ 

-^iD2 <tD8t£*fLTt>, ^il^ffl^ilWffl^^-T 

SFETT5, T 6 b T 7, T 8 i&SKtt bix 
6 0 I^ffl^^^^fMOSFETT4,-T-6MT8- 

[0 0 9 4] r^*iix-^«fti-tt, ±15S^ttJL/» 

#.ii*iHiKRwc- ltmvbtiZo 0m^m<o^^ y 

fMO SFETT3, TSSOTTIt xt^^>^—^ 
|D1, D2MD8iC»Ltf#ii* (R*fcUL) « 
ffVo<Z)^tJlVo/2 5:«t5o H^Stbfc^ 

ilSUfltf)*^ yfMOSFET^Ul^ixSo 
[0 0 9 5] ±|B-r-^i»D 1 ^*HCLfc®^fflO^>f 
s/fMOSFETT4^-H:it Yf^YDE 

4 ^fMOS FETT 3<oy- KC|j: N *^5S*lfS* 

M»^^f7fMOSFETT6Sr;T 
8f4, a*«#Y2&l/Y8teJ:9^>f 

y f MO S F E T T 5Xtf T 7 tt, ±IB 
ilWft-^Y 2 t Y 8 *W w<-*|eli&M J: 5 RKSffC 

[0 0 9 6] «*ii*3Ro@Kf4, f-*AA^y77 
DIBi, T-^^^yfD I LXI^S^^^TV^ 
WR I T E "Cfc 9 , K*tBL^<Diai8«\ -feV^TV^ 

77DOBT*&^)o f-^Tn^i/fDOL^^f- 
^^fy^fD I Ll£«*S$Jx5x-*te, WE© J: 9 
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I L ir^-^P L-DEC^iir?>ti5o r*U£<fc 

9, t ^ mmjE^e^ttx (vo 

ttOVi:, 0V&V o\cm?timt&itbtiz>) > W 

[0 0 9 7) MOSFETT9I1, 9 4 ^ ^{§-§-<M£ 
J: 9 ±fBir 7 ^7" S A<DAX b * # i£^T y^WR 

fii*x.'6^>f y f-MO S F E T"efc5o ^^fMO 
SFETT9lt ^y^-S^lMWlC. Wir-^ 

***vo/2^:/y^-^i-5o &m$w 

£x-**lM:Yir YSW- 1 £iILTVo/2(£ 

tid, ^>f yfMOSFETT9tt*7ftttHSll, .7' 
-Y hT^WR I TEX^V^TV^SA^idf^LT 

[0 0 9 8] ±EMOSFETT9ttt»"eS5fc©t • 
20 $>^> 0 ±lB^y^ir-^»f^^.x3-yYDECfc*5 

o/2<o-«JESra*-$*Sit*-e#Sd>bT*5o * 
OSFET^H*tbHSt^T?tt, ^JKKBl^ns^fB 

SlHlK^rtgBx-^iiSJc^y r*-i?$:fiiZbtfi&E 

fct^b±!SMO S F E T T 9 ttfiiJ8fe$tb5 P 
[0 0 9 9] @23lClt r©*Wfc«S¥##BttHg 

tt, lWBH2fcH3 0||J6«<o*»«as*$ixx^5 0 

LSfll«£ESr»rt-r5fc»Ky5-7 f -^il9DUMDL 

^^-^^7fMOSFET, ^5-Sffli«* 

1 ^^^-^4 7fMOSFE 

40 [0 1 0 0] *#ii*Xl/SS*UlUI*lc, 

OSFETTd^LTVo/2 <0«/E*S«j(&$Jxio 

lE1t*«aSR(Er5-i:«44vv ^5— fcrt4±, ftlcfH 

/^y-fe^^(^D«^X*fo^o LT> 
^5 — fe^»«**B:^ * y -fe/uo#«SF*J: 9 
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t tf> f ffl »c 4 5 J: o ic-T 6 1 i: \z. i o T , 
[0101] WlWfltJiBtt, HUS5I32 tH13W|IJ6^Jtl^ 

*-e*>5©-c. -t©iMi]«:«i&i-6. gb9£bii 

OwHifistajOJ^lc* h w^BSlhffl®E**&i8ISD 1^ 
^tt(-^UT^^"bix5^-Y j/fMOSFETiSrf 
B&Lfc^J-t, ±BSy?-x-^iSDUMDL^tS:»t 

[0 1 0 2] 02 4«c»±. z<o&m\c&i>¥m#&iM$i 

ttcop< * y T u>r SB£ AttlASSigiSwteo-SSlfcflloiIl 
-So rcDHffi0iJT*l4, /S-f-^DUMDLliM 

yn2/^co^*?fpjcgEB$ti--5„ -r^t3*>, fltrsam 

DUMl^BEBUfcds, rwHifi^jTii^^ey 

B L 2 1 0>+*ffl5te«UJ:atJ£: bfc*" 5 —T K DUM 

[0 10 3] B2 5Kltt:, r««W^S¥3f«£fEtSI6 
5-f-^iDUMDLl:ftit, y d id J; 

[0 10 4] r<£>fllS0tjfc:*5<r'>Tfc, * M^BSJkfflS 
ffift&i® S D 2 *H^;Htc*h£ Lfc^yfMOSFE 
TSr^BSUT^^ey y^^lttil^ loo 
irV^T^yiC^^ttS^y TiClS»W^?-^fiX 

[0105] El 2 6 (eft, r w?8W{£«5¥##fatt$l 
S.fcmi'^tlZTJ 9 B=yf a -!?w-|IICiJ©yn 

L-Cr»5IWtC#.5^<tlEti^aFRAMt, 



(14) 

v\ mrom (y-K-^vy-'^y) t l-tjb 

lCj:!)7?t^LX^t5 s^MRAMtPEWtiftflH 
fttmnkZ lefts /^5RAM^$£iiiiifCx-*(£> 

•0 [0 1 0 6] ±.$z-?-<( ?u^^t°^-?<DmM*Mm£ 

*<5i:#fcH:, ^WfllcRAMroiStg^^fcx-^Wp 

OMgB(cfEtt$-ti:x:*3< r bX%Z> 0 ZLX, Btflgft 
SAlc «fc o * n n - * imtt&mttrt 5 t 

AMiiiSiSU WtfRAM&ffll^Tii5i$^-*i&Jifcfr 

[0 107] i.oj:5*«J5fcSrj«*wi:KJ:9» FRA 
20 Mfc»1-5»#**lHl*«:*:«Jc«fe-rr ir jfi-Q* 5„ 
r.tiic<t<9, FRAM{c*fi-5*tmx[HS:roSiJffi^ 

w^^n^wrte^^ y . ^fffgtt* ^ y <o#^iax-ie] 

So 

[0 10 8] CPUIi^^D/Dtj't (tp^s^- 

30 -r-^w^a-Hf^o fairs' if CPUSr 

f^t:: LT^^ B U Sic J; y ±g5<0«t 5 *^*#BttHS 
fiFR AM-^C-MEMrotelC, mmm^tLX^^^ 
-IeIBTIM, •>!)7/l'-3^i>r->3y^^ 
T^-o i //-7^-Y^<5'^^[ilKA/ 
D, RtfAmfim 1 ® I/O^fSttbHSo 
[0 10 9] SjH*^Vcci:Vss(c« x WKWH^ix* 
i^5Vt0V-C*fcy, ±IEOct v'^/Hel 

R AMOiW!£!&gfrtt£i^"B/I V o^Vo/2 St) 5 

S^ICio-C^^tuSo 
[0 110] ®KSST-AVcci:AVss«, T^n^(H|K 

Bfmi&bxnmzmKi-zzbick^x, ^jw^ 

[0 111] ^tU^'iX^ 
loro^«:»®|pl^geicJ:9«fie$ix. /yvhl 



*#KJ ¥7-235648 



27 

F A R AMI2tt8c0¥*ttfteit&Bi£ i 9 AWT?* 5 

l<\> 

[0 112] 1212 7 lift, rw$g^K#5¥##i5tgg 
^ftTl^S, 1212 8{C|^(0A-A' (StEH^ HI 2 9 

[0 1 1 3] 1212 7~H12 SfchWhfrU*. OK, :© 
*s9<OTUW&i 2i>m&2ti, F7^7rMOSF 
9, F7^7rMOSFET<oy-^Xl4KMy5: 

[0 114] 1213 0 7£tf|2l3 1KI2, XfBW^ttiElt 

©Buna, ^(on^^(ommKii'o^^o^\cm 

ETtPft y^*SMO S F E T t>'&tr&Xt&t>*tlX 

[0115] 030 (A) iCfel^T, fiftlfflCMOSi 
«la]gg<DlSitt£fl5t£J:9, P" xttN" SJ#^f*S«l 
<D±IC, iE^fiWiBtSlHlKMC — F R AMtNftV 
^/UlMOS FETtiWl$.£hZ>$>MC^ p-®3*5 
JlSricSJV P^^/l^MOSFETriS^SftSgfl 

[0116] m*w,&m<nwgm<o&fi%:m\,x7 j - 

)V K£fMR4 tf&jftiSftS. i©7^-^ K»aWTfc 
_biB7 ■< KIMWRlcBi4nfc*T-JBj«flB«»*ffifc 

©y- b gtt 7 <b 7 Kf&tHffi4 * * t LX N 

ft>^lMOSFET©y-^i KU"< VSr«fi£-f 

FETT'ti, SiJ»X^t?y-^t Ku^O-SrfflffiK-rSP 
+ MfcfcfWl 1 0«££ix5. ±iay- M68til7«>± 
«Ctt, CVD-S i 0 2 ftWsf&ZIXZ), 
[0 117] y- htl7i:*fLTCVD-S i O2 
f>fc51M K7*-/H l/5 5 ^J*$tl, CVD-S i O 
2 a'&fc*JBIRIfttHRl 0 4«$H5. *LT, h 
7^77MOSFET©y-^XH:KKVlcffi3t 
5gp#{cte, MP 1 1 6iisjgj5K^4xs 0 

[0 1 1 8] 121 3 0 (B) (C*3V>T > ^*P<0*jfeJC «t 9 
P tHt*»b*SS/y*-f KKl 2*J7-f-A'KI6«B4 



±^rajfe|Slgl 0 4*frLXMtiLZtiZ o Mz.tf. ± 
SEJfMlfegUgl 0 4_tfclP t^Srx-ftf^v'a^LT, 
•>!l hMfc£ii:fcmic^7-^7"KLj;9Ta5«1$l 
2tiiMf$.ZtlZ> c 

[0119] @3 U-io^Ttt, ^*P(D*i£lCj;t) PZ 
10 SFETiLTWNftV^/HMOSFET, §ff 

T^z-z.t&micxvTt-fmzMt&L. h7^7 

TMOSFETOKWy (x«y-^) bm%x£it 
[0 1 2 0] &Lttf>||lffi#iJ<£>J: lo©F7^7 

rMosFETCM i-xw&mmv &ix5asR«ff 

0>R£tt W«4ttt7*n * * 9 Jg-T r £ £ * 9 , < ft 
it7 , n-fe^^*t#iS(c^fc5 0 
[0 12 1] ±B©J:5[c«Jt7*n-fe^*ttjat[c/i5 

* v-* 0®[jg7n ir $ ftS 

[oi22] mmmmnm&icn, ^^^-r^^j;o 

■CUMSfceiiiaKSrflljsfe-f S^-ir^^^ Xfc/<5 7 
*7)S£ tfc 9 . -t!E<oJ; 9 /jftl^^oWtt©^!:^^ 

C5mWW;£iSKitijf&tt7C# 7*jJS^ C S r k ft 
[0123] rtifc^LT. rto||JSM«J:5i-^*r&) 

^ tiWfc £ tli> frb . * C9l$ttC0^ 7 7 * til t£ < U 
[0124] XIEWJ; 9 IC«|*|6]tCi2@ Lfc^lctt, 

y^9T w gftwi^rsatt^Wi-?<#<^5o r 

»^T*I±, HfrfBt$5l5a«<0 J: 0 \C®®\C-rz>ffi&<Djjtii 
fLttt*i)5^l\ p<^-y-fe/w^il^Lfc9, S^ii 
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[0 12 5] r«OHlS^jT*l4, «*i6itafe'<-cas«*» 
Wle]K£^yT WK£fr*iiifwitfS-C-#, w©*£ 

[0126] ±mom)ismt*biihti&ftmiMLt** t 
vv*mimz.tt.x:imti&t£Z>7 vvx*m?) %x, • 

ftfc 1 1 (c fiftft ft> bi^l2©7K^ a#l*Si© 4 1 © 
1 oSrS«^ffi»c L-CSMi«#* + C 

met. mi<D7 h*\sxmvm*mm$ivim\c2tixm 

te&fS 2 ©7 K W7«llicij«im=>f-^v>^ fcfln 

l^it), ^m^^v-^JB^fc^yT^©;!! 
•ift^BOoo, ^IlR©7^j/f$^lcMLfcll 

[0127] (2) ±EittB«#*-r'<5/*©#SMls 
$tufc-*oS1SfiiJI^2W^-Y y^-*^-SrK»fC»lt 
-rSSiyn j/^fBtilalJSromi y^^-^^-Vtt 
«W>iSfctM-7l*ttK:, ^i-5gi|^n j/^fStglHlSS 
©351 ©;W yf-*-7-«S*7ttflBOi:#fctt:*^tt»fc 
LT#afts#©|g 2 ©a*R$©«<&i: p] DSftSr-S-X-S 



(16) 

30 

[0 12 8] (3) ±Ea*d»e>*6Bl^ny^|B1g 
!a]*g©9*>, ^aiRirSixafcWKttS&l©*^ s^iSi 

am 2 ©7 k u^ajuftof © 1 -6«ra#yfctBfc ura 

Sr^x, S9©&2©7 KW*afc*lfc3£3iSffc*-Y''-* 

fc>5«ffi©»iJ3r¥#K:fc-5<fc 5^»Rtfifct5ri: 
fc«t9, IS!Wj:«^^J;I9@!^o ; /^o^2(DTKL'^ 

[0 12 9] (4) lo©^^yf^ilo©gii 
*gflc*-v ^e>*5 * ^ y -tr/u£#o^ * 9 ir;ur 

±IE-^«D«^^«B&L, *2©a«?i»fc*»£:U*:^5 
20 -roM^rom^?rtS:»t-C^2<oa^cD WT? 

[0 13 0]. (5) IEtS^ns/^(0*{i-e/^yT^ 

^ 7 v^a^t ^ -t x $ tua^-e-icjt^T^a^w 

[0131] ( 6 ) ±CIB1t7n y ^ ©5MH8** + 

*a x o ttf-ficttfc LX(D*-mm<DW%&*witt& 

ftb £b\c-fz>-k\c£io^ mi&totemz&Z-ftffloM. 
[0132] tl±*^W#J; 9 4$ Jifc*W4r3Ut«K: 

X r> XtetHX-h <9 *C0*t^«MX'feo T t> <t 

[0133] . 3fi«m*ifeSwg!S^«iwE*© 
*JC &£ l m<oj;ftkWtomj£<»tj:-t1iim i 5° UTX- 
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#fc&£it#< fcSJ: Mxil 8 0%U±\cteZ>i: 

i PZTmS, 

[0 13 4] ;*^y 7 W ©EfflBKB:. CMOSHIJS 
©, fo5l,>l4MOSFET,W-W;tf-7§!h7>^** 

[0 13 5] 7 Kl^WA^feti:, WISW.t^JCT'n 
AM^R OM© J: 5 K^y^fcW 9 ST feiXfcT K 

il©7 Ki-^*^t>XSi:Y^i:^#fi{k:LTA*-t- 
5t>©TfcoT<b<fcl\ 
[0 13 6] 

[$n<0M] #ffitc^TlW^$ftSfgW©5ibft*? 

G©iI9T$>.5 0 -ffc:fr*>, »l©TKU^aBRiK»t*J- 
»JB^F-**SBtt*tifcJB 1 ©*f s^ffH\ 1 © 

±E-*©tt«li# .fc 5 KHS* frtc&A/T 

TW«ffi©£/&K&SI«fc**'<i'*a s ^j£$ftTfc5 

BWeH£<0£ 1 ©7 Kw:*9mftKtt**i^MlttS7 
Ku-^SrHOa-C. J:E***»fefcSBI:7ny*E1SI§l 
S§©fg2 or Ku^a*yftfctt*ix4Efix*i|oT 

1©7 K^WU»#«R««fc*ii-Cj|ll©^-f 

#^-as*^jBfc $ tifc t # fcttttita»e> *: 2 ©7 

9 fctEf:-**.. gS9©fg2© 

fcs ± 5 fc#»fc«ffifc u i ©7 k u^a*ufta»* 
tctzic tmm> b<f5i2©7 k mimic tt&m 

f-^^-Jcm LfcSlI^ a y * G1SiaJg0&fl«#* + 
ICtt®I^pt) t> fc^ J; ? K T-# 3 a* b&Sffc* + 

[0 13 7] ±BS»»«**t^ < >*©#iftS*lfc- 
;?7©®£<BIKS&2©*^ y+n**Wt\)Xlitfct*>1f& 

\zti*7#imc. *t&?zm?'v j/^fet&iEi&wjgicD 



J* 

tRB#©fg 2 QS9UftO«ffi£ Cm&£4;t3 <t 0 Vet 

&$«fc<{S;i£T*£5. 
[0 13 8] ±E«»*»bfc5BJ^oy^B*iaiS0 5 
*>, ^iStRi £2x<5 t>©I^W:Sfj 1 ©-^W y^ - ^! - ?^^ U 
T3SR«#: * Y c 5 J: o fc«JEW(il? 
^{cfcSi5fc7'yf--r-^«JISr^x., A^-5:/y 

io i©*.f yf-sfR-fctf-vflMBfcU «»*»bfc<5fB2© 
7 Ku*a*USW>«t»© lo£SK#t§KLTiIiR£;frfc 
&S?«#* + ^*fc#ffi#£t£<fc?fc®££^;l> 
£S9©fg2©7 Ki'*»^fc9MI*#* + ''<$'*lCfll 

©BJtT^fcfca J: 5 r £ (c J: 9 , 

$j*fc«fifcKJ:9g'l7 , n ^«|207 KU*»U6© 

20 [0 13 9] low^'f yfff i lo©aHt#*t 

BB^b s> * Etta*©**!,* PI«fc*fiK t -fS r i K 
^ ©«6*0««©SHBfc J: - ^&<D%mm± 

[0 14 0] Gtt:/n y^©^-C-^^-y T9±**'fs 

30 5 i^^-rartjctt), {a* ©&«#**'<->* #7 

^^/n'v-^ SrS^$*5Sl7JP«JE©lHl»SrA*Uc*t)i- 
[0 14 1] }LVLffl&7vy9<0*mn,W**'<*/*\C 

n\sX-*Kftm&£.tz>3iotmmtftt£Zti. *ti 

fc^-^fc^U-CO^Bo^ii^ttf^ttf 5 J: 5 
{c-r^^tjcj;9, 3HtWfc»#ii*«*WO«BBft4:fi 

40 (l3fi0ffi*fcK91] 

l mi] i©«wfc«5i|ye*Big»Bfc*itJ5>*y 

[HI2] ^©^Wf^S^flcBte^®©-!!^*^ 

[H14] ±B(H2 tlH3©^ftB©i$S©S#ii^i: 
^ffi U*&©-^J60iJ«:lftW-r5.fci?)©lsl*S0-efo 

so 2>„ 
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[0 5] ±E0 2<h0 3f£^$;ftfc¥gttEtiglS<a« : 

XfcSo 

[06] ±E02£03lc*$;ft,fc^ftE1g2lttroai 

ifi^UJ Utbf££IftWi-Sfc»cD»fe^0X;fcSo 
[0 7] ±E02£B3te*3;h,fc¥*fttB*S«©a 

ft t ffi Lfbmc# 5 TO&J150 T-fc S» 

So 

fc^-gB^a y ^ 0XfcSo 

[010] r©»wfc«5¥*fl*iisii«wft0>-$a6 
[011] ±te0 9 t0i ow^»i5ti^ew»$^ 

fcSo 

[012] ±E0 9 1 0 1 0 Kl* $ *tfciNMMEtt§S(I 
&*.®jft i m*m L»fls«rR Hi" 5 fc*©8lB&$t 
Jg0Xfe5. 

- [01 3] ±E0 9 tmi 0-fc5%$ixfc**WE«*«- 

So 

[014] ±E0 9^010 fc^Sftfc^flnEttBSIt 

[015] ±|S0 9 £01 OlCjp&titc^mft&fc&m 
L*fewfti(O-5lliS0*J^UiWi-Sfc 

#<D[s]80-CfcSo 

[016] ~<D$89j{£#5¥^ftlEtiSiew^yTU 
-<gBWte(O-||i£«fi|§:^i-|H]K0T-fo?>„ 
[017] c©»Mfc«*N s **E1KB(«©p«*yrU' 

[018] d©38Wfc«S¥*(«EttB6B«»- ! E-yTU' 

[019] r©»Hlc«4¥»*E1iSS*©> j ey7U' 
W«PWte©-|IJ6MSr*i-|HlK0Xfc5. 

[02 0] iO^Wfcffii^VfrEttKlirofllfiRH-efc 
5. 

[02 1] rcD^Ml-^S^jH^E®SlttWp<^y 

^ gpwtero-HififiiiJ4:*i-0K0Xfes, 

[02 2] r©fgWK#S^{m§l£fi©Y£iIiR|5] 
5. 

[02 3] Z<OftWlC&Z¥>£ftm&$i®.<ni&<D-mm 



(18) 

0iJS:7f:i-^lHlK0Xfo5o 

[024] z<D&w\cmz>¥m&tm$im<o**v 

^SeiAtH^^lilK(D<t!l<O-||ffi0iJ^^i-[HlB§0Xfc 

So 

[025] z.<D%w\zmz>¥m&m&mw:<oyt ; e i JTi' 

So 

[02 6] r©»(flfc«5iN»tttBltSg«a«ffl^e>*b5 

>0 So 

[02 7] r©«Wfc«5 J l 6 *f«E«36tt«>p« i eyru' 
•Y»Ote©-HlfiW«:*i-i"f Ti> h0T*$>So 
[02 8] 02 7OA-A' IfllffcS, 
[0 29] 02 7WB-B' W350T*foS„ 
[030] ±E0 2 7 <Q¥##E1S£*wS4i£:*f&co- 
H«iW«:»Wi-6A:«>©-«BJK3txe»ffiiia-C*>6. 
[03 1] XE0 2 7«)2|ti»f«Bttagll©«Jt*«fe©- 

So 

20 [0 3 2] fl§*S«©-««r*i-EISB|-C*>5. 

[w#»iaw] 

XAB-X7 K^/<?7r. XAL-X7KM55' 
^IhIKv-XDEC— YAB-Y7 K U- 
^<y77, YAL -Y7 yxlalSg, YD.EC 

-Yx^-^IhIK, CONT-iWfflllslK, SA-tV^ 
7^/, WR I TE-7^ hT^T 0 , D I L— r-*-< 
>7S'^[HlK> DOL-x-^T^ h7 3'^lBlK < DI 
B7-?A^5'7r 1 DOB-f-^tU^2/7r, 
D I O-0~D I 0-7--T — *SSH-> Q1~Q16 - 
30 , T11~T14, T1~T9-M 

OSFET, D 1 ~D 8 •••±r-^S, dl~d8, d 
1' ~ d 8 ' , d 1" ~ d 8 " , dl" ' ~d8" ' - 

7"nir 3 ''T, TIM-^-fv-BK, SCI-->9 7* 
• ^ 5 =a-ir— ->a V • -4 — 7 slJ A/D 
-Ti-u 7/74 Wi^WSmfe. FRAM-MM 

«SeB (aw*****!)) . I/O •••Atti^IslK, c- 

MEM-*^ yi/a^*!) , 1 • 2 - N- 

®^i/i^lge, 3 -P- S^iyi^WE, 4-7-f— /I'K 

7-y-h®ffi, 8-CVD-Si0 2 S, 9-N 

+ fcmm (v-x, yws) s io-p + w (y 

KWv) . ll-t-f Kl7*-/K 12-T» 
«1$ (P t*?W->"Jf-^ KJI) . 1 3 •S£K«{*:> 1 4 

-±»««i, is-, mmmmm. i6-3^^h, 

m. 19-7/l'S-!>Al (17- K$->-V> h) , 10 
4-CVD-Si02 S, 116MP. 
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[H4] 



gl (PL-DEC BB-DBC) 



.m., ,b, j». 



SI 



sbl: 




1PJB 
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BBIHiSiSiSim 
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..J L..J 



P31 
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3 
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OON | 
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7 ° 



>ON'| 



5 



4* 
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— O OFF 



3 



DB21 



— OOFF <n 

OVW p 
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D8 
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(20) 



[H]3] 



1 7] 




[018] 



HI 8 



[06] 



fggTnTg] (SttSOr/o?*) SBL1 g§&* 



*»«7t1BS(T11) 2- 

M?f losoa) £_ 
mr-tm «r 41 2 — 2! ]S 



PH o 



P21 2- 



IS 




o ^ 



1 5 




is 

D 
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(21) 



[El 7 1 



Umm\7*y9) SBL2 K— 



X<7* H0SCI22) £. 



P12 0 [/ 



13 2] 



BBS 2 




IIS) 8 ] 



1 0] 




I BL26 



I 

... I „ 

wmj 





YOEC 








Ysw-a 


YAL 
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